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SITUATIONS WANTED (continued) 





Tech nical Assistant 


MECHANICAL ENGINEER (un- 
pensionable) R for Royal 


an engineering ge 


—as oe D ti 

h nowledge Bvéreqiice desirable. Salary £175 to 
£276 per annum plus Civil ice bonus (present total 
about £240 to £359). Must be British subject. Age 
not exceeding 27 years. Preference and age con- 
cession to ex- fee men. 

Application forms, returnable by 17th December. 
»btalnable from CHIEF SUPERINTENDENT of 
one anus FACTORIES, Royal Arsenal, vere. 
8.8.18. 





Novernment of Madras. 


APPLICATIONS are INVITED for 

the under-mentioned APPOINTMENTS 

in connection with the Construction of 
arbour Works at Cochin, Madras :— 

(a) PRECUTIVE, ENGINEER 

B) ASSISTANT ENGINEER (MECH- 

“A 


ANICAL) 

QUALIFIC ATIONS REQUIRED.—¥For appoint- 
ment (a) Corporate membership of Institution of 
Civil Engineers. Good general experience in design of 
important engineering works, practical | b 
rience of construction of railways, bridges an 
major structural works at home and abroad. “Totionate 
knowledge of Indian conditions, resources and markets. 
both as regards material and labour, as well as the 
contract system of execution of public works, an 
advantage. Age preferably not exceed 

years. 


45 

For appointment (s) A five years’ indentured 
spprenticeship in engineering workshop, preferably ip 
shipbuilding yard, with su’ uent practical 
rience in engine-room aboard ship, including experience 
on suction dredger. Must be qualified ¢ 
either by Board of Trade Examination or by amg 
in Engineering College or University. x perience 
dredging in the East (including periodical docking 
and overhaul of dredgers) and expert acquaintance 
with internal combustion ~ Leman an advantage. 
should not exceed 35 y 

rE RMS.—-For spoaenment (a Three years’ 
agreement with possibility of extension. Pay in 
accordance with age, qualifications and experience, 
subject to maximum of Rs, 1500 per calendar month. 
First-class passage out and home to officer of non- 
Asiatic domicile. Provident Fund. Travelling 
allowances 

For appointment (ns): Five years’ agreement. Pay 
Rs. 450 a calendar month, rising annually by Re. — 
to Rs. 550 a calendar month. Second-class passages ou 
and home for officer and family if of non- “Ketatic 
domicile. Provident Fund. Travelling allowances. 

Current exchange value of rupee, approximately 
ls. 6d 
Forms of ne 


should 


and further particulars may 


be obtained (u uest by posteard) from the 
HiGH COMMISSIONER FOR INDIA, General 
Department, India House, Aldwych, W.C.2. Last 


date for receipt of applications 23rd Dosember, ee 





\ adchaetets — Polytechnic 

a TE 

TE bon, E.C.1 

ei for the Post 
MECHANICAL EXGE. 


INSTITU 
. JOHN-STREFT, 
INV 


less 10 per cent 
** economy * 

It is ~ aot that on initial salary in excess of the 
minfmam may be authorised should this appear 
warranted by the successful candidate's previous expe 
rience in a department of equivalent standard. 

Applications s be accompanied by copies of 
three testimonials, and should be submitted not later 
than January 20th, 1933. 

The candidate . - will be required to 
upon his duties on June ist, 1933 


LAWS, M.A . 


enter 
s. Cc M.8c., 
Principal 


9252 





ee yd Water Board. 


TU mor CONNECTIONS, KEMPTON 
PUMPING 8 STATIO N. 

The “we OF Water Board invite TENDERS 
for the LAYING and JOINTING of approximately 
126 LINEAL YARDS of 42in. diameter and approxi- 
mately 34 LINEAL YARDS of 30in. diameter CAST 

toget ANCILLARY 


IRON WATER MAIN, with 
WORKS in connection therewith, including, inter 
alia, the LAYING of SCOUR PIPES and CONNEC- 


TIONS, the FIXING of VALVES, &c., the LAYING 
of SEWERS, PIPES, CABLES, &c., and other con- 
tingent WORKS, at their Kempton Park Pumping 
Hanworth-road, Sunbury Common, Middlesex. 
drawings and contract documents may 
inspected without charge at the offices of the 
Chief Engineer’s Department (Room 201) on and after 
Monday, 12th December, 1932. 

Forms of Tender, conditions of contract, specifica- 
tion ‘ond bills of quantities, together with drewings 
and S apace copy of the bills of quantities, may be 
obtai on and after Monday, 19th December, 1932, 
from the Chief Engineer on production of an official 
receipt for the sum of £10, which must be deposited 
with Accountant to the Board and which will 
be returned on receipt of a bona fide Tender accom- 
panied by all the above-named documents and draw- 
ings (with the exception of the spare copy of the bills 
of quantities, which may be retained by the tenderer). 
Suc } parm nts and applications must be made between 
the hours of 10 a.m. and 4 p.m. (Saturdays, 10 a.m. 
to 12 noon). Cheques must be made payable to the 
Metropolitan Water Board and not to individuals. 


Station, 


The be 


‘Tenders, enclosed in sealed envelopes, to 
the Clerk of the Board and endorsed ‘* Tender for 
furbine Connections—Kempton Park Pumping 


Station,”’ must be delivered at the offices of the Board 
(Room 122) not later than 11 a.m. on Monday, 9th 
January, 193 

Board do not bind themselves to accept the 
lowest or any Tender. 


G. F. STRINGER, 
Clerk of the Board. 
Offices of the Board 
1 ,-— avenue. E.C.1, 
5th December, 9246 





fprhe Municipal Council of 
NAIROBI REQUIRE a QUANTITY of FIRE- 
CLAY SEWER PIPES, particulars of which can be 
ned the Council's oe om. CARTERS 


MEBCR ANTS). Ltd., 39, New Broad-street, London, 
£.C The Counc! does not bind itself to accept the 


ARRANGED FOR 


Salving 


No 


(H. C. TOWN.) 





The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 
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Basic Bessemer Steel. 


The ‘lien Pie on the Colorado 


River. 


Statistics and Engineering—No. I. @. sss) 
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Modern Hydraulic Operation 
of Machine Tools. 
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THE ENGINEER, $. i2 - 32 
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THE ENGINEER, 9 - 12 - 32. 
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THE ENGINEER, 9 - 12 - 32. 
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THE ENGINEER, 9 - 12 - 32. 


THE ENGINEER, 9 - 12 - 32. 











] ondon County Council. 
4, THAMES FLOOD PREV yy WORKS. 
fICTORIA AND ALBERT Rae StS MENTS. 
TENDERS are INVITED for the WORK of ALTER- 
iG =. STRENGTHENING the PARAPETS, 
. along the Victoria and Albert Embank- 


men 
Specification, form of Tender, &c., may be ago 
on and after 12th December, 1932, on application to 


—_ will be returnable only if a bona fide Tender 
been sent in and not subsequently withdrawn. 
Pull particulars of the work may be obtained on 
personal copaaticn and the contract documents may 
be_ inspected — payment of the fee. 
Remittances post should be addressed to 

CHIEF ENGINEER” (A), The Old County Hall, 
Spring-gardens, 58.W. Personal enquiries at 
Room 2 No. 3, Warwick House-street, Cockspur- 
street, 


The wonbvaster will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
set out fully in the instructions for Tender and form 
ot contract and in London County Council 
i y 
o Tender received by the Clerk of the Council at 
the “County Hall, Westminster Bridge, 5.E.1, after 
> on Monday, 2nd January, 1933, vin be 
cons’ 


The Council does not bind 
LOWEST or any der. 


the 


iteelf to accept the 
9268 





SITUATIONS OPEN. 
COPTES or Tesrmont.s, 
SPBCIFIOCALLY 





NOT Omtormals, UnLzss 
REQUESTED. 





TO ADVER DOs pUuBEns IN 
the Proprietors are 


that vaeancies are 
Adver- 
will be free 


et 4 
For the benefit of copticante. 
pespaced to insert b: notices 

\. receipt of notifications from 
tisers. (limited to one =e 
of charge and co-operation is asked for 





N OPPORTUNITY OCCURS for a wes MAN to 
obtain valuable experience in a Coach- 


building Works. &, Apoticastons will be a from 





INDEX TO ADVERTISEMENTS, PAGE 53. 


PUBLIC NOTICES. SITUATIONS OPEN (continued). 





LECTRIC pEscrses R»~— with E a 
E ence of Traction M cont trol Geer tei. 


and salary uired 
"ARMSTRONG. WHITW ORTH | and snd 00. 
Ltd., Newoastie-on-Tyne. 





BOUIRED by «a Large Firm in the Midlands 
iding Read and Quarry o,: a First-class 





DESIGNER. Only men with experience 
will be salary and prespeste for the 
right oe — Uy in writing. PEGSON LTD., 
Coalville. 0255 a 
j Azam. 4 Sy Used to Designing 
Jigs for Mass Production Plant for Small and 


Medium-sized Internal Combustion Engines.— Address, 
stating age, experience and salary required, 9235, The 
Engineer Office. 0235 a 





SITUATIONS WANTED. 





ATE LONDON MANAGER, Darlington Forge 

Ltd.. SEEKS similar Poss or would 

ACCEPT suitable | -- TAYLOR, 70, 
Fenchurch-street, 0247 B 





ECHANICAL ENGINEER (25), ee Over 8 


years’ sales and fi ex 

abroad, DESIRES PROGRESSIVE SITUATION 

any capacity, preferably practical. Theoretical tot 
jedge ish, Hindustani ; 


and know) French. 8 
051, The Engineer 
P3051 B 


ing 

excellent references.— Address, 

Office. 

M. I. MECH. E., RE-ENGAGEMENT DESIRED in 
5 NEW YEAR. Ironwork and steel works 
expert, designer and lay-out os of all kinds of 
plant. Excellent references.—Address, P3052, The 
Engineer Office. P3052 B 








{* 2° — yy A. MaoGREGOR, wy 2 Catt Biatel- 
to the Darlington Forge, BEGS 
ANNOUNCE o his friends that he is — a ‘LIBERTY. 
= Undertake Metallurgical Consulting, DARLINGTON 
Ins: ion Work.—Address, — 
FORGE. Darlington. 





pvacmasens AGENT ENGINEER, World-wide 
experience in techni and miscellaneous pur- 


chasing, Se. ae, —_—. Ae a fully 











\amest or any Tender. 9242 


men aged 22 erably public school, with 
Coachbuildi or Engi ing training. © 

salary small, it good prospects tor “right type of 
man,—Ad irene 0 9256, The Engineer Office, 9256 a 





trol ail tS of the largest 
organisation, SEEKS SUT ABLE Post Fa 
p3047, The Engineer Office, P304 











4 TOOLMAKER, Proficient in all Types Preas, take 
Z lite, die-casting, also jigs. Capable designer 
Twenty experience, charge wol 


le or 
designer . B., 65, Maybank-ave., 


Wembley 
P3060 & 


rere 
i. 





¥ DCCESSFUL Chief Outside SALES REPRESENT A 
VE (constructional and gene neerin 
PREPARED to ACCEPT Important POSITION Out 
side Staff. Trained to give 100 per cent. energy and 
well known wide circle.—Address, P3045 
The Basineer Office. P3045 & 


OUNG Married English ENGINEER, disengaged at 
Xmas, 1982, SEEKS CONTACT with British 
eagheanes contemplating own Office or Sales con 





nection Willing'to visit Britain if required 
Thorough sales office agement experience in 
Canada Britain. obtainable from 


and 
responsible individuals in vw? land through offices of 
this Journa!l._—Address, Engineer Office 
0249 PF 





AUGHTSMAN DESIGKES. Complete Factory 

lay-outs, chemical, brewery and refrigerating 
plants; rail one, see transport tank design ; super 
vise erection. t position bome or abroad 
Address, P3046, The Tae Engineer Offic P3046 & 


a ee | DRAUGHTSMAN. 
des: estimating 

Canal; 11 years 

shop and oo 





Age 42, 11 Years 
&e., Welland Ship 
* previous ous experience in D.O., machine 
ical lab. (home or abroad).-—Address 

Office. P3049 Kw 





AGENCIES. 


UALIFIED ENGINEER, with Good Connection 
in four N Counties, SEEKS oo. 
—Addreas, P3087, The Engineer Office. 


ALES ENGINEER, Tech. and Pract.. a Good 
ion amongst mechanical, and 
tnotor engineers i in Scotland, DESIRES ADDITIONAL 














“Tien. P3029, The Engineer Office. P3029 » 
PATENTS. 
PATENT AGENCY, Ltd. (B. T. KING 
can Potent Agent, G.B., U.8., and Can.) 
one nea Handbook * and consultations on Patents 


pt ees FREE. ay 


5 Pecrainrons a! BRITISH PATENTS, No 
relating to * A Process of Assembling 
Axle *Comstructions.” and No. $20,275, 





relating ¢ 
* Improvements in Roller Beari are DESIROUS 
of ENTERING into ARRANGE ENTS with British 
Manufacturers with a view to the SALE or COM 
BEBAL EXPLOITATION of the Inventions pro- 
tected by the said Patents 
sted parties are invited ae So commnantante with 
the undersi, for further part 
aN on WB 8. SKERRETT, Patent Agents, 


Temple-row, Birmingham. 9215 x 
HE PROPEIBTORS of BRITISH PATENTS No 
T S00 652, - Improvements in mond cuatins to 
draulic Bri ; ‘0 
Atyaraniie Br s ving or relating to Metal Gans aud 
Like Tools,’ ois. and No. $59.288. for ** Impro 





Tool-holders for thes, Planing and 
tine Ms ines,”” DESIRE to NEGOTIATE with 
in 


address: NATHAN, 
HELFERICH, Patent Counsel, Singer Building, a 
York City. P3048 





rovemente in or reisti se. 
$23,465. entitled *‘ Improvements in or relating to 
the Hulis of Screw Propelled Ships,”" DESIRES to 
DISPOSE on his PATENT, or to GRANT LICENCES 

parties on reasonable terms for the pur- 
pose of pe — — and ensuring ite full 
tical working in this 


Teale fo to be addressed to : eg ried HUNT and 
CO., 65 Chancery-lane, London, W 9238 # 


’ Tica ROPRIETOR of BRITISH PATENT No. 
24. a is PREPARED to SELL the PATENT or 
a Ree Manufacturers 


PROPRIETOR of 








to work there 
a method and qpocsnins for 





wis and eocembling them to form rings 

twining ‘ig and sare hed yo and TENNANT. I!2, 

Hatton-garden, London, E.C.1 9239 H 
of BRITISH PATENT No 


= * PROEBPIETOR 
227,086, dated 
provements in 


January na Ro: relating to 

* Im Faucets or is DESIROUS 
ot ENTERING into ARRANGEMENTS by way of a 
LICENCE or otherwise on reasonable terms for th 
purpose of EXPLOITING the above patent and ensur 
ing ite pean working in Great n.—Inquiries 
ER, Steger Building, Chicago, ilinets 





to B. SINGE 
p24i uw 
HE PROPRIETORS of BRITISH PATENT No 
320,300, for ** Centrifugal Machines, especially 


for Purification or Separation of Liquids,”” DESL} 





.L the PATENT, to GRANT MANUFAOCTUR 
ire Lic ENCES or to MAKE other ARRANG! 
MEN on reasonable terms for the purpose of 
WORKING the invention tn_ this country or 
further particulars apply MATHYS and oot Kk 
52, Chancery-lane, London, W.C, 2. 245 





HE PROPRIETOR | .. bo = me 


itled * ente i osures 
Inead Openings ie = ike,” af “DESIRES to Dis. 
POSE ¢ ae PA —e or to GRANT LICENCES Se 
manufac thereund er —Enauire t CRUIKSHAN 
and FAIMWEATHER, 65-66, Chancery-lane, London, 
W.02 


92609 H 
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THE ENGINEER .Dxo. 9, 1932 
Sanaa 
— ar —_—— EDUCATIONAL. 
Che Engineer ff y PITMAN’S | 


Annual Subscription Rates 


(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d'origine au cours dy change au moment de la 
commande. 

Die Bezugsgebiheen sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet sum Kurse des Tages 
an dem die Bezahlung erfolgt. 


A 


This new book contains up- 


Demy 8vo. 298 pp. 





ALUMINIUM & ITS ALLOYS 


By N. F. BUDGEN, Ph.D., M.8e. 
ation of great value in the manufacture and use of aluminium 
details of thas pro 


and its alloys. . , Sree rties, characteristics and production, and shows the 
purposes to — hey are — sui he practical e _— and a will regard it as 
one of thal their most 2 =~) A. A ~ works of reference and the student appreciate it as an iptroguctign to 


15/- net. 
Write for «a deseriptive folder, post free on requeat. 
SIR ISAAC PITMAN & SONS, LTD., PARKER ST., KINGSWAY, W.C. 2. 


NOW READY. 








Seraén aceptados los abonos en m 
esterlina o su equivalente caleainds en la 
moneda del péis de origen al cambio efectivo 


a la fecha de ponérse el pedido. 
BRITISH ISLES .. £3 5 0 
CANADA.. £3 3 © Thick Paper Ed 
£218 6 Thin Paper Ed 
ABROAD... .. £3 7 6 Ed, 
(except Canada) £3 3 0 Phin Peer Ed. 
AFRICA .. Central N . All Branches. 
Cae Town: 251, bee and 
(Bor 480)” ae 


JOHANNESBURG ; O, Juta and Co, 
ARGENTINE... Buswos Amgs: Mitchell’s Book 
Store, 576, Cangallo 
AUSTRALIA . 


BELGIUM 


Sey du x8 


CANADA.. .. A News Company, Ltd. All 


se waa 


tea 70, King 


rene Gordon and 
Ltd. 8: 81, Queen-street West 
CoLomsBo: Wijayartna and Co. 
Howe Kone: Kelly and Walsh, 
SmANGuar: Kelly apd Walsh, Lid. 
Teknisk Presse Bureau, 
31, Capsphaaes Our¢gade 
and 


CarRo : 
ees Chareh 
oes tee 
a ~~ memecne cass 
Paris : pian Leverault, 


229, 
P re: Brentano’s, 37, Ay. de 


Rue 
ss , We Wepush and Sons 3, 
a Ber GER 
Lae : . AL Hiersewann, 
Ronen: Hi 8 Boek- 
ner pes 0 Bootnande 
BompaY¥ : Thacker and Co., Ltd. 
OaLcursa: Thacker, Spink and Co, 


a 


Umberto 1, 174 
Roms: Bocca 


TuRIN: Rosenberg and Sellier, v. 
Maria : 
Branches st Neola tad Roms 

Maruzen Co. Ali Branches 

Bygenron : Educationa) Suppiy 

NEW ZEALAND AUCKLAND: Whitcombe and 


qr’? Pe, ean ae 


CBYLON .. 
CHINA 


DENMARK 


EGYPT... ye 
9, 


FINLAND 
FRANCE .. 


Paris: 
Paxis : A, 
GERMANY 


ROLLAND 


INDIA 


ITALY 


JAPAN 
JAMAICA.. 


RUSSIA .. 
, 53. 


STRAITS ome ir Kelty and 


SWEDSN. STOCKHOLM A/B Faneeepens 
Journal-ex, Stockholm 1 
STOCKHOLM: A/B CG. Fritzes 
Kungl., Hofbo! , Freds- 
gatan, 2 
SWITZERLAND Zurnicu: Rosa Leibowies, 4, 
Ankerstr. 
UNITED STATES International Co., 


OF AMERICA Varick 


nD as second 
Office, New York, N. 
1896, under the Act of March 3rd, 1 
(Section 397, P.L. & B.). 
*.* Rzapmve Cases, to hold two copies of THR 
ENGINEER, cloth sides and leather backs, can now 
supplied at 4s. 9d. each, 58, 3d. post free. 


= 


“THE METALLURGIST.” 





This Bs jement, bg deals with the Science and 
Practice 444, non ferrous, is 
rrpliched tree with whe Naot inne ot Tae Byorvgse in 
each calendar month. 

ADVERTISEMENTS, 

The charge for Classified vertinaments is 1/- per 
line up to one inch— minimum i— ey y- 
ing one inch or more at ria 

ust be accompanied by © pomittanee. rates for 
Displayed a o fomiance: The on (ke 
Classified nga be inserted 
delivered ae T on Wednesday 


afternoon. 
Letters relating to the 


2 ae of ie, Paper are fo fe adduined 


Traine of THE ENGINEER. 


THE ENGINEER DIRECTORY. 
This Directory, which is published annually in 
interesta of advertisers Tas Evxoissgen, may 
aeeet free of charge on application to 
er. 


Fsk 





Address, 28, Essex-street, Strand, Serent. Lenton, WS. 8. 


aloe, Aéaroms, Ta Doettal Boab (0 lines) 
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Protects your operators. 


been disinfected with Dibactol. 


affect the properties of the oil. 


C9PO0N0N0KCNNONONOOOCOCOOCOOOOCOOCOOCOO00000000N0 


eoo000000000000 HERBERT: eoooooo0ooo000000 
‘** DIBACTOL” 


For the past 24 years the cutting oil on our Automatics has 
has lost time, due to septic poisoning. 
Dibactol kills all harmful bacteria in cutting oils. 


During the centrifugal cleaning of chips, temperatures up to 
140° cause no loss through evaporation. 


In 1 gallon tins. 20s. per gallon, carriage paid. 
STOCKED AT ALL OUR SMALL TOOL WAREHOUSES. 


eooALFRED HERBERT LTD. COVENTRY>°°o 


Prevents septic poisoning. 
During that period no operator 


It does not 


SCOKDKDDDDDONDNONNONDNOOOO000000000000000 








Made in many sizes, from 2 to 200 H.P. 


UP-COUNTRY, 


MERRYWEATHER 


LIGHT PORTABLE WATER TUBE 


BOILERS 


FOR 
MINING, 
AND OTHER PURPOSES GENERALLY. 


For Coal, Wood, Oil, Gas or other Fuel, 


MARINE, INDUSTRIAL 





Copy of the new catalogue, No. 





384 J, 
illustrations will be forwarded post free on application to: 


MERRYWEATHER & SONS, LTD. 


Incorporating Shand. Mason & Co., . 


GREENWICH, LONDON, 5.E. 10. 


containing full particulars and 50 











POWER- TRANSMISSION 
EQUIPMENT 


Ss ,O7e Frey amma e Pca surenerehct Bai Puen. 


We solicit your engu' 


DOUGLAS FRASER & SONS, LTD. 


WESTBURN FOUNDRY, 
LONDON OFFICE: 62-63, MARK LANE, E.C. 3. 


—_—eoreeeeeeeeeeeeee 


PALLLALLALLAL LLL AS 


ARBROATH, SCOTLAND 
TELEPHONE: ROYAL 3555 














MISCELLANEOUS. 
SUD LR ere Bet Te areas 


bl Be rivate companies with directorships. ‘3 

available of in ts of ONE MILLION POUNDS 

made by clients —Write Box 1392, Pool’s, 7 bw 
E.c 


street, 





ina 


(ALL GRADES). 

Have you sesn the latest edition of “‘ ENGINEERING 
OPPORTUNITIES "'? In this book Pro- 
fessor A, M. Low tells of the opportunities Engincers 
of all descriptions are missing. The book also gives 
detgils of A.M.I. Mech. E., LE.E., M.1.M.T., G.P.0., 
and all other Exams. and outlines Modern Home- 
Study Courses in all branches of Civil, Mech., Elec,, 
Aero,, Radio, Motor, and ‘* Talkie” Enginesfing. 
We alone guarentee “NO PASS-—NO FEE.” 

cannot afferd to neglect this offer. Send for free hand- 
book now. 

British Institute of Engineering Technology, 
22, Shakespeare House, 29-31, Oxford Street, 


9223 1 





[inala 


France. 


TRIAL iu North with 
SoSuani amtobtaine Ay 





EDUCATIONAL. 
A.M. Inst. C.E. EXAM,, MAY, 1932. 
FIRST PLACE, 


Student. 





Gained by  T.1.G.B. 

Read his letter, which speaks for itself :— 

“‘ You will be pleased to hear that, at the recent 

examinations of The Institution ef Civil 

I obtained highest place in the Associate 
Ex sections 





amination, A and B, and have 

been awarded the “‘ Bayliss Prize” of £15. I am, 
of course, ex by this result and 
hasten an thank you for your valuable help and 
my studies for this examination. 

I hope ‘that ny suecess will be crowned by receiv- 


of your Institution, 
ra nate nelly jae see Ag nel 
F.G,T. (Studentship No. 17472.) 
ree scloed suthertiies ws tate reves, sphee, hee 
recognised @ ies in their respective spheres, have 
-_ utilised in the ane of The T.1.G.B.'s 
Courses. to-day for “The 
Bingwnecr’® Oui ~~ 3 ile A+ 
the widget, talent te tg ean on ie oall 
T @.B. guaran 


training until successful. 


The Technological Institute of Great Britain, 
76, Temple Bar House, London, E.C. 4. 








(Pounded 1917. 18,000 Swecesses.) 


GongusronDENce CouRsks 
of 





TREVOR W. PHILLIPS, 
Pi ra teat ek ae 





ramos Galt RMR ERE. ws. 
FOR SALE. - 


“S@o” 
A Few Selections from our large Stocks 


Brown and Sharpe Nos. 1, 2, and 3 UNIVER \) 
r and Johnston 5A, GA, and 7A AUT) 
waukee 


wie ) apd pep 14 L MILLERS 
neipatti N %, PW wes 
line ‘and ies. 
aieee * 
es. | 


» ‘New Bra” 836i. and &4in, VERT: 4; 


ows ies. 6, 61, 624, ond 1. GEAR fagrans 
Shipley 7in., Sin, din, D: 


wy Steptoe 8. SHAPERS 
and kdtktord No” & HORIZON’ A 
BOR . 
erbert Nos. 9, 3, 4, and 1 8.P.D. TURRBT anu 
CAPSTAN LATHES. 
4d, Van Norman and Churchill INTERN, 
GRINDERS. 
Cincinatti, Dae. Kitchen and Wade and Ame 
ott, M54 6ft. RADIALS. 
irk, eames, Butler, poy ag and Woodwor! 


oa ‘Powell PLANERS up to Ttt. by 6ft 
Please send for copy of our latest catalogue. 


GEO. COHEN SONS aso CO. 


4. seins 7 AD. I ar ROYAL, 
North Acton (( (Central London Rl) 








G. 


Cincinatti >. 
a. § 
ni 


Nearest Station ; 





ORING MILL. #0in, VERTICAL DUPLEX, 


by Webster and Bennett 


ddress, 9266, The Engineer Office. 9266 « 





IGHT pan ASHIRE BOILERS, 30ft, by &ft. by 
| me 478 -- with Bennis stokers, su 
jeer, 500 


econom: pepes ; £250 each. 
0265. The Engineer 0 





FOR SALE IN BIRMINGHAM. 


Dean, Smith and Grace 12in. centre by 15ft. 
ap bed 8.8. and 8.C. LATHE; all-geared 


aA with 16 pm indle speed ; single friction 
cluteh pulley drive. 

Bullard = 6 lin. “Maxi-Mill" Vertical 

BORER; will swing 63in. dia. admit 


52in. - high ne ay drive and feeds; 2 





1g tool holders. 
Dickineon ‘hin. pindle HORIZONTAL 
BORING, DRILLING, MILLING and 
TAPPING MACHINE, with 3ft. 3in. 


traverse ; gear-box drive and feeds. 

Dickinson 3in, Spindle ditto, ditto. 

Arehdale 4ft. 6in. High-speed RADIAL ARM 
DRILLING and TAPPING MACHINE ; 
2}in. dia. spindle; gear-box drive and 
feeds. 


Write for Detailed Catalogue of Plant for Sale. 


JOHN HANDS’ CARDIGAN WORKS, 


BELMONT ROW, BIRMINGHAM. 


reer 





7 a 


(Opposite Gray's 





8. 
toll E sore. soft. by oft CYLINDRICAL PETROL 
Be FERTOAL THnER-THROW BELT 
ty 23,000 
B 
Sane, SOLER TERD, PUMP. 


"STaNcey ENG itveRine CO., Bath. Telephone 
4204. 





For continuation of Small Advertise- 
ments see page 4. 


INSPECTING ENGINEER, 











WILSON BOILERMAKERS LTD., GLASGOW. 
Makers of LANCASHIRE, CORNISH ond 
ECONOMIC or DRYBACK BOILERS 

















Dec. 9, 1932 


THE ENGINEER 





579 








A Seven-Day Journal 


Memorial to Sir Charles Parsons. 


On Friday afternoon, December 2nd, a bronze 
memorial tablet tu the late Sir Charles Parsons, 
erected in the offices of the Parsons Marine Steam 
Turbine Company, Ltd., at Turbinia Works, Wallsend, 
was unveiled by Mr. R. J. Walker, the chairman and 
managing director of the company. Opening the pro- 
ceedings, Mr. Walker stated that, as representatives 
of the various departments of Turbinia Works, they 
were met together that afternoon with Lady Parsons 
and others to witness the unveiling of a memorial 
to their late chairman and illustrious chief, the 
inventor of the steam turbine engine and the founder 
of Turbinia Works. Much had been written and 
would continue to be written on Sir Charles and his 
life’s work, a work with which they were all so 
intimately acquainted, and memorials might be 
erected in other parts of the country, but as the 
birthplace of the famous “ Turbinia,” and the pioneer 
establishment for the manufacture of marine steam 
turbines commercially, the directors of the company 
decided that a fitting memorial should be erected 
in the offices at Turbinia Works to perpetuate the 
memory of Sir Charles so that his great work 
and wonderful genius might serve as an inspiration, 
not only to engineers of the present generation, but 
to those who came after. The memorial, which 
was designed and executed by Mr. Herbert Maryon, 
Master of Sculpture at Armstrong College, Newcastle- 
on-Tyne, is a bronze tablet containing a portrait 
of Sir Charles in relief; an inscription below the 
portrait is balanced by a panel above, which shows 
the famous “ Turbinia”’ steaming at full speed. 
Pilasters on either side, decorated with ornaments 
derived from marine plants and fishes, are surmounted 
by half figures of men engaged in setting turbine 
blades and in gear-cutting. The bronze panel was 
cast at the foundry of Mr. A. B. Burton, at Thames 
Ditton, Surrey, and is mounted on a slab of green 
marble from Connemara. ; 


Ultra Short Wave Wireless Com- 
munication. 


IN a lecture on ultra-short wave wireless com- 
munication, delivered at the Royal Institution of 
Great Britain, on Friday, December 2nd, the 
Marchese Marconi described the important results of 
his investigations into the properties and behaviour of 
very short electric waves. In 1896, he explained, he 
was able to demonstrate to the Post Office that waves 
in the neighbourhood of 30 cm., now sometimes called 
micro-waves, could be successfully used for telegraphic 
communication over a distance of 14 miles by employ- 
ing suitable reflectors. Eighteen months ago he 
decided again to take up the systematic investigation 
of the properties and characteristics of very short 
waves. Soon after a duplex demonstration over a 
distance of 23 miles between Santa Margherita and 


Sestri Levante, the Vatican authorities decided to | 


adopt the new system for telephonic communication 
between the Vatican City and the Palace of His 
Holiness the Pope at Castel Gandolfo. The most 
outstanding result of all his tests was the successful 
establishment of communication from Rocca di 
Papa to Cape Figari, Sardinia, over a distance of 
168 statute miles on a wave length of 57 cm. Not 
only were all previous distance records of communica- 
tion by means of wave lengths below 1 m. thus far 
surpassed, but it was effectively demonstrated that 
these very short waves could overcome the supposed 
obstacle presented by the curvature of the earth, 
the distance between the two stations being con- 
siderably in excess of the optical range. The 
permanent and practical use of micro-waves on the 
Vatican Castel Gandolfo links provided the first 
example of what would be a new and economical 
means of radio communication, free from electrical 
disturbances, eminently suitable for use between 
islands, and to and from islands and the mainland, 
and also between other places separated by moderate 
distances. By virtue mainly of its sharp directive 
qualities the new system offered a high degree of 
secrecy, and as regards range the last word had not 
been said. 


An Important Road Roller Development. 


THE announcement is made that Mr. Edward 
Barford, in conjunction with Ruston and Hornsby, 
Ltd., of Lincoln, Grantham, and Stockport ; Ran- 
somes, Sims and Jefferies, Ltd., of Ipswich; and 
R. A. Lister and Co., Ltd., of Dursley, has made 
arrangements to purchase the business of Barford 
and Perkins, Ltd., and Aveling and Porter, Ltd., both 
of Rochester, from the receiver in charge of the 
interests of Agricultural and General Engineers, Ltd., 
which company at present owns their share capital. 
A new company, the name of which has yet to be 
decided, is to be formed to develop the goodwill and 
trade connections of the existing companies which 


General Engineers, Ltd., and have since been working 
independently of that company with continued 
success. The chairman and managing director of 
the new company will be Mr. Edward Barford, who 
is the chairman of both the existing companies and 
has been largely responsible for the building up of 
the position held by Barford and Perkins, Ltd., in 
the motor road roller business and establishing the 
world-wide reputation the firm now enjoys. The road 
roller business is British in origin, and the first steam 





driven roller. We are glad to learn that the businesses 

| of these two old-established companies, which to-day 
| deal with three-quarters of the home road roller trade 
jand are recognised as the largest manufacturers of 
| this class of machinery in the world, are to be pre- 
|served and further developed under Mr. Edward 
Barford’s control. 


The Retirement of Mr. T. H. Woollen. 


THE announcement is made that Mr. T. H. Woollen, 
M.I. Mech. E., M.1I.A.E., who since 1922 has been in 
charge of the Standards Department of the Society of 
Motor Manufacturers and Traders, Ltd., later trans- 
| ferred to the Institution of Automobile Engineers, 
| will retire at the end of the year. In the early stages 
| of his career Mr. Woollen was associated with the 
Sheffield steel industry. He subsequently did invalu- 
able work in the rim and the pneumatic tire industries. 
In 1906 he was made managing director of Clement 
Talbot, Ltd., and from that time onwards continued 
to interest himself in all matters relating to the 
standardisation of parts, both in the cycle and the 
motor industries. During the war he was Director 
of Agricultural Machinery at the Ministry of 
Munitions. In 1922 the Council of the Society of 
Motor Manufacturers and Traders requested him to 
take full responsibility for the standardisation of 
automobile parts outside the scope of the then 
| British Engineering Standards Association. This he 
did and has continued to do with the greatest success. 
His work has brought him into close connection with 
Government Departments, the Army, and the India 
Office, and he has been head of the technical depart- 
ments of the Institution of Automobile Engineers 
since 1931, when the work of those departments was, 
in July of that year, transferred to the Institution by 
the Society of Motor Manufacturers and Traders, 
| Ltd. His widespread activities have gained for him 
|a large number of friends in the industries which he 
has for so many years loyally served, and we hope 
that he may yet enjoy many years of well-deserved 
and happy retirement. 





The Heating and Ventilating Industries. 


At the invitation of the employees in the heating, 
ventilating, and domestic engineering industries, 
employers have been meeting them during the past 
three months in an endeavour to solve, by common 
effort, problemis arising out of business depression. 
The relations of masters and men in these particular 
industries have always been notable for unusual 
cordiality. Consequently the approach of the men 
was welcomed and steps were taken immediately to 
|appoint delegates from both parties. First of all, 
| difficulties were tabled, recommendations were made, 
| branches throughout the country consulted, their 

opinion laid before the main conference, and, in most 

| cases, solutions satisfactory to both sides agreed upon. 
|The scope of the deliberations included not only 
wages and hours of labour, but the question of appren- 
| ticeship, suggested alterations in the system of 
promotion from the lesser-skilled ranks of employees, 
the observance of rules relating to working conditions 
throughout the country, the employment, wherever 
possible, of local labour, and the severe competition 
with which the industry is faced. In view of this 
competition the advisability of launching a scheme 
of propaganda was considered, and it was felt by the 
representatives of the operatives’ union that as the 
union was interested in the development of the 
industry in the same way as the employers, they 
would like to consider whether they could make some 
contribution towards the cost, in the event of such a 
campaign being carried out. 





A British Shipping Policy. 


A REPORT which has been drawn up by the Chamber 
of Shipping of the United Kingdom deals with ship- 
ping policy, particularly in relation to the forth- 
coming World Economic Conference. Annexes to the 
report are being placed before the Government as a 
confidential paper. In the 1929 report it was esti- 
mated that in that year British shipping represented 
about 40 per cent. of the total tonnage then available 
for carrying the world’s international seaborne trade 
and that it was then carrying about 43 per cent. of 
that trade. For the first eight months of the present 
year the Board of Trade returns show that Great 
Britain’s foreign trade is only 64 per cent. in value of 
that of the corresponding months of 1929 and its 
estimated volume in weight only 77 per cent. Tested 
by both tonnage expenses and earnings, the shipping 
policy of the Committee of the Chamber estimates 





were not affected by the collapse of Agricultural and 





' little over one-third of the British tonnage available 
for overseas tradc, and the remaining two-thirds 
find employment in trade between this country, the 
Empire, and foreign countries. Unless these trades 
are re-established there appears to be no future for 
'the British mercantile marine as it exists to-day. 
Free access to open markets is advocated with 
lessened subsidies. In the above-mentioned annexes 
reference is made to methods of reservation, restric- 
tion, and discrimination which may or can be put 


roller was built in 1867 by Aveling and Porter, while | into force if Great Britain be forced to abandon its 
Barford and Perkins have developed the oil engine- | 


traditional policy of freedom of the seas and access 
to all ports on terms of quality. It is recommended 
that at the World Economic Conference Great 
Britain should seek to secure the cv-operation of as 
many nations as possible pledged to work for the 
re-establishment of world trade through the removal 
of trade barriers, the modification of teriffs, and the 
removal of all forms of discrimination. 


The Engineer-in-Chief of the Post Office. 


On Wednesday, November 30th, Colonel Sir 
Thomas F. Purves retired from the office of Engineer- 
in-Chief of the Post Office after more than forty-three 
years of Government service. He is succeeded by 
Lieut.-Colonel A. G. Lee. Sir Thomas was born at 
Blackadder Mount, Berwickshire, on December 
3lst, 1871. He entered the Civil Service in 1889, 
and was transferred to the Engineering Department 
of the Post Office in 1892. In 1900 he became 
Technical Officer on the Headquarters Staff, Assistant 
Superintendent Engineer five years later, and Staff 
Engineer in 1907. In 1919 he was appointed 
Assistant Engineer-in-Chief, and became Engineer- 
in-Chief in June, 1922. He served in the Royal 
Engineers during the war, and adapted electrical 
communication systems for Army use, visiting the 
fronts and acting as Liaison Officer between the 
British Expeditionary Force and the General Post 
Office. He presided over the Post Office Engineering 
Department throughout a long period of unparalleled 
technical progress at home and abroad on both 
telephone and telegraph work. His geniality and 
good humour have gained him many friends in 
Great Britain and in the many Continental and 
overseas countries with which he was called upon 
to collaborate, all of whom will join us in: wishing 
him a long life of continued prosperity and 
happiness. 


Portuguese Naval Orders. 
AccorpINnG to a Lisbon report, the Portuguese 


Cabinet has decided to place orders for several naval 
vessels, but the 5100-ton aircraft carrier is not to be 


proceeded with. The contract for two sloops will be 


placed with R. and W. Hawthorn, Leslie and Co., 
Ltd., of Hebburn-on-Tyne, which firm, it may be 
recalled, recently launched a Portuguese sloop from 
its Hebburn yard. The order for two submarines, 
probably of 864 tons each, will be placed with 
Vickers, Armstrongs, Ltd., of Barrow-in-Furness, 
where the ships will most likely be built and engined. 
Reference is also made to the placing of the order for 
a destroyer with Yarrow and Co., Ltd., of Scotstoun, 
Glasgow. Out of the forty-three firms invited by the 
Portuguese Government to submit tenders, only 
seventeen complied with the necessary conditions, 
and of that number six, it is interesting to learn, 
were British. 


The Northampton Polytechnic Institute. 


On Friday last, December 2nd, Prince George 
opened the new building which forms an extension 
to the Northampton Polytechnic Institute, E.C.1. 
He was formally welcomed by Mr. H. A. Game, 
Chairman of the Governing Body, and was conducted 
over the new buildings. In the course of a speech, 
Prince George referred to the great value of technical 
training for industry, and announced that the Duke 
of Connaught had given his consent to the request 
that the building be known as the Connaught Build- 
ing. The extension occupies part of a site, with street 
frontage on three sides, facing the main Polytechnic 
building. It has been designed to accommodate the 
following sections, namely, Chemistry, Watch and 
Clockmaking, Furriery, Lens Workshop and Auto- 
mobile Laboratories, whilst a number of lecture- 
rooms and class-rooms are available for general use. 
It comprises a basement, a ground floor, and four 
storeys above ; the total floor area is approximately 
28,000 square feet. The building, which, apart from 
site, furniture and equipment, has involved an 
expenditure approximating to £45,000, occupies rather 
more than half the available site, and has been so 
designed as to permit of easy extension. With the 
new building in service it is intended, so far as funds 
will permit, to proceed with a certain amount of 
reorganisation within the main building, the space 
now set free by the transfer of seetions to the extension 
making possible considerable expansion in other 
directions, particularly in the provision for instruction 
in engineering and physics. The opening ceremony 
was followed by the annual prize distribution, and 
the Principal, Mr. S. C. Laws, gave a report on the 
work which has been done at the Institute during 





that inter-Empire trade finds employment for only a 


the past year. 
















580 


THE ENGINEER 





Dec. 9, 1932 





The Hoover Dam on the Colorado 
River. 


No. I. 


THE Hoover Dam project was authorised primarily 
to control the flood waters of the Colorado River, 
so that they would not attain destructive force 
further downstream. The next object was to con- 
serve the abundance of the flood periods, so that a 
fairly uniform volume of water could be counted upon 
by the areas depending upon the Colorado for irriga- 
tion. Some means of control was urged intermittently 
for a quarter of a century before the Hoover Dam 
project was approved by Congress. 

The Imperial Valley—see Fig. 1—lying mainly 
in the southernmost part of California, has been 
developed for agriculture since 1900. The valley is 
a great basin which once was the head of the Gulf of 
California, but which became isolated from that arm 
of the sea by the westward spread of the Colorado’s 
delta. In time, the impounded water was evaporated 
by the strong action of the sun until nothing was left 
of it but what is now known as the Salton Sea, which 










fighting the Colorado. On the other hand, low water 
in 1924 occasioned a crop loss in the Imperial Valley 
estimated at 6,000,000 dollars. The Hoover Dam 
project is counted upon to stabilise the river’s flow 
and to prevent those extremes that threaten life and 
property on one hand and crops on the other. 

The Colorado River has a length of 1700 miles 
from source to mouth, and a watershed area of 244,000 
square miles. Three-fourths of the river’s flow 
originates in the snow-clad mountains that form the 
northern slopes of the basin. The river’s discharge, 
measured at Yuma, Arizona, has varied from 66 to 
200,000 second-feet. In the canyons, covering a 
distance of 500 miles, the Colorado drops 3000ft. 
Driftwood has been found on ledges more than 100ft. 
above the normal level of the stream. Because of the 
, nature of the area drained and the erosive violence 
of the river when in flood, the Colorado carries seaward 
enormous quantities of silt. If compacted, this silt 
in the course of a year would form a volume of 
170,000,000 cubic yards. The silt continually up- 
builds and widens the delta of the Colorado; and 
the river is known to raise its bed as much as l0ft. 
in a single twelvemonth. Since the white man first 
surveyed the lower reaches of the stream, the channel 
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| and Black Canyon ; and Black Canyon was selected. 
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The reasons are thus stated in the official report :— 

‘** In general, geologic conditions at Black Canyon 
are superior to those at Boulder Canyon. The Black 
Canyon site is more accessible, the canyon is narrower, 
the gorge is shallower below water level, the walls are 
steeper, and a dam of the same height here would cost 
less and would have a somewhat greater reservoir 
capacity. The rock formation is less jointed, stands 
up in sheer cliffs better, exhibits few open fractures, 
is better healed where formerly broken, and is less 
pervious in mass than is the rock of the other site. 
The Black Canyon rock is not so hard to drill as that 
of Boulder Canyon ; and it will stand better in large 
tunnel excavations with less danger to the workmen. 
There is no doubt whatever but that the rock forma- 
tions of this site are competent to carry safely the 
heavy load and abutment thrusts contemplated. It 
is well adapted to making a tight seal and for opposing 
water seepage and circulation under and around the 
ends of the dam. It ensures successful tunnelling, 
and, so far as the rock is concerned, the general safety 
and permanence of the proposed structure.” 

The foundation rock is technically classified as 
andesite tuff breccia, and is the product of volcanic 
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FiG. 1—MAP OF COLORADO RIVER AND I 


occupies the deepest section of the valley. The valley 
slopes toward this point, which is about 300ft. below 
the normal level of the Pacific Ocean. The Colorado 
River cuts through its delta on its seaward course 
at an elevation of approximately 100ft. above sea 
level; and because of the alluvial character of the 
delta, and the recurrent floods of the river, the 
Colorado is in a continual state of unstable equili- 
brium. 

Since water was first diverted to promote the 
growing of crops in the arid region of the Imperial 
Valley, the cultivated area has expanded until it is 
now 500,000 acres, upon which 75,000 people live 
and work. The marketable crops now have an annual 
value of substantially 100,000,000 dollars, and consist 
largely of foodstuffs which are of a seasonal character. 
In a sense, the Colorado created the Imperial Valley, 
but on more than one occasion the river has threatened 
to turn itself into the valley and reinundate it. 
Since 1900 the Colorado has several times broken 
through the defensive embankments, and has sent 
some of its flood waters into the basin. One such 
instance occurred near the close of 1904. The breach 
was not mended until February, 1907, and the battle, 
a desperate one, entailed an outlay of 2,000,000 
dollars. During that interval, the surface of the 
Salton Sea was raised 73ft., and the superficial area 
was increased from 249 to 470 square miles. The 


invading flood cut new channels in the valley ranging 
from 30ft. to 40ft. in depth, and in some places having 
a width of 1000ft. The river again forced its way into 
the valley in 1909, and did a great deal of damage. 
Up to date, the people of the section and the Federal 
Government have expended 


7,000,000 dollars in 


“The Encincen” 


MPERIAL VALLEY FiG. 2 —-MaP 


of the Colorado has changed radically a number of 
times. The foregoing facts should make plain why 
there is urgent need to control this remarkable river. 


CotorADoO River PROJECT. 


The Colorado River project, as approved by Con- 
gress in December, 1928, is designed to serve six 
purposes. These are :—Control of floods, improve- 
ment of navigation, regulation of flow, irrigation 
development, domestic water supply, and generation 
of power. These ends will be served by the building 
of the Hoover Dam, the construction of the associated 
hydro-electric plant, and the digging of the All- 
American Canal. We shall not touch further upon 
the latter feature other than to say that at the present 
time the water that is drawn off for the irrigation of 
the Imperial Valley flows first into Mexico and then 
northward into California. The new canal will be 
wholly within the United States and follow a different 
course. 

The present undertaking is the outcome of the 
Colorado River Compact, signed on November 24th, 
1922, in which seven States joined, namely, Arizona, 
California, Colorado, Nevada, New Mexico, Utah, 
and Wyoming. By that agreement, the average 
annual flow of the river was apportioned so as to 


OF HOOVER 


DAM AND BOULDER CiTy DISTRICT 


eruptions, the last of which probably occurred thou- 
sands of years ago. Time has since cemented the 
breccia, and has formed it into a tough and durable 
mass capable of resisting erosion and of withstanding 
the weather remarkably well. Part of the exploratory 
work done by the United States Geological Survey 
consisted of sinking a considerable number of holes 
in the rock underlying the river bed. The deepest 
of these holes reached 557ft. beneath the low-water 
surface of the rock, and even at that depth no other 
rock formation was penetrated. 

While the choice of Black Canyon was influenced 
by its physical and geological advantages, there was 


| yet another weighty reason for deciding to build the 


Hoover Dam in the canyon section of the river. The 
structure had to be placed so that its associated power 
plant would be within economical distributing distance 
of markets for the generated current. This feature 
was essential because a condition precedent to con- 
struction was the assured sale of power so as to repay 
the cost of the Hoover Dam and power plant within 
a span of half a century. The output has already 
been contracted for. 


THe Dam. 


In broad terms, the Hoover Dam—see Figs. 3 


meet present needs as well as liberally estimated | and 4—will be an immense wedge of concrete so 


future requirements. 


There still remain 4,000,000 | formed that it will tie together the flanking walls 


acre-feet of water unassigned ; and this volume will | of a box canyon that has a depth of about 1000ft. 
be apportioned in the years to come as circumstances The dam will be of the arch-gravity type. From base 
dictate. Accord having been reached in this essential | to crest it will have a height of 727ft. The spread of 
particular, a board was next organised in May, 1928, | the base, parallel with the stream, will be 650ft., and 
to choose a dam site in the canyon section of the | the crest of the dam, which will have a width of 45ft., 


river. 





The ¢hoice rested between Boulder Canyon ' will be 1180ft. long. The dam is to be keyed to the 
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supporting bed rock at a depth of 150ft. beneath the 
low-water level of the river. By itself the dam will 
contain about 3,400,000 cubic yards of concrete, and 
the power plant and other appurtenant works will 
require the placing of an additional 1,000,000 cubic 
yards of concrete. The basin above the dam will 
extend upstream 115 miles, have a shore line of 
550 miles, and a storage capacity of 30,500,000 acre- 
feet of water. The reservoir will be able to hold a 
two-year flow of the Colorado, and at its topmost 
level the lake will have a maximum depth of 580ft. 
Silt will accumulate in the basin at a rate variously 
estimated at from 80,000 to 250,000 acre-feet annually, 
and it is assumed that the total silt deposited in the 
course of fifty years will not exceed 3,000,000 acre- 


all sorts will benefit by this low-priced energy, but 
mining properties lying within economical distributing 
distances in neighbouring California, Arizona, and 
Nevada will be helped especially. 


Cost. 


The cost of the entire undertaking, 
jected, can be itemised as follows : 


as now pro- 


Dollars. 
Dam and reservoir 70,600,000 
1,000,000 H.P. deve lopment 38,200,000 
All-American canal 38,500,000 
Interest during construc tion 17,700,000 
Total 165,000,000 


How, the reader will ask, can the enterprise pay for 








FiG. 3 -PROBABLE 


APPEARANCE OF 
feet. Government engineers have calculated that a 
span of more than 200 vears would be required to 
fill the reservoir with silt. If, however, other dams, 
as now contemplated, are built farther upstream, the 
quantity of silt reaching the Hoover Dam reservoir 
will be reduced accordingly. The water re-entering 
the Colorado from the Hoover Dam reservoir will be 
much cleaner than heretofore and far better suited 
for domestic consumption or for irrigation than the 
present flow. The expectation is that the river below 
the dam will purge itself of silt in the course of a 
decade and produce a river bed of clean sand and 
gravel. Los Angeles and a group of associated cities 
count upon this transformation and will shortly 
begin the construction of an aqueduct that will tap 
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FINISHED DAM FROM DOWNSTREAM 


itself 2 Dr. Elwood Mead, Commissioner, Bureau 
of Reclamation, has answered the question as follows : 
“The power and water income from the contracts 
already signed will, in fifty years, bring an income of 
373,500,000 dollars. Of this, the United States will 
receive 228,260,000 dollars to repay money advanced, 
with interest. Arizona and Nevada will each receive 
31,235,000 dollars. Operation and maintenance will 
absorb 16,120,000 dollars, and there will be a surplus | 
of 66,650,000 dollars, which will be the net profit of 
the Government for going into this enterprise. This 
sum will be disposed of as Congress may hereafter 
direct.” 

Under the terms of the contract signed on April 
20th, 1931, the successful bidder, Six Companies, 
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FiG. 4—SECTIONAL ELEVATION OF MAIN DAM AND COFFER 


the Colorado and carry water from it a distance of 
265 miles. 


Power PLANT. 


Within the power plant at the Hoover Dam will be 
installed seventeen turbines operating under an 
average head of 520ft. The rated capacity of the 
plant will be 1,800,000 horse-power. Tentative plans 
for equipment call for fifteen turbines, each of 
115,000 horse-power, and two each of 55,000 horse- 
power, which will drive fifteen 82,500-kVA and two 
40,000-kVA generators. The output of the plant will 
be 663,000 continuous or “ firm ” horse-power. For 
firm horse-power, the immediate purchaser will pay 
at the rate of 1-63 mills* per kilowatt-hour. At high- | 
water periods with a head possibly as great as 582ft. 
the generators will produce their maximum output, | 
and this seasonal excess current will be sold for 
0- 4a 4 mill mill per kilowatt-hour. Industrial activities of | 


" * A “mill ” is the thousandth part of » dollar. 
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Incorporated, must finish the dam within six and 
a-half years. The contract price is 48,890,995-50 
dollars. Six Companies, Incorporated, is composed | 
of six contracting firms that, before their com- 
bination, had executed contracts having an aggregate | 
value of more than 400,000,000 dollars and had in | 
hand, at the time of signing, work having a value of 
30,000,000 dollars. These associated concerns had 
constructed railroads, highways, dais, and hydro- 
electric plants, had driven tunnels, built bridges, and 
carried out various other large undertakings. By 
accepting the Hoover Dam contract Six Companies, 
Incorporated, undertook to go into a veritable desert, 

a good many miles from the nearest railway, and there 
to create an operating centre, build roads to a well- 
| nigh inaccessible site, and do many and divers things 
|}——-most of them difficult—so that work on the 
| project could be started and then continued at 
a rapid rate. On its part the Government pledged 
itself to furnish cement and structural steel, so 
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that the contractor is protected against any fluctuation 
in prices. 


Tue Srre. 


The site for the Hoover Dam—see Figs. | and 2— 
is about 25 miles to the south and east of Las Vegas, 
Nevada, which is the nearest station on the Union 
Pacific Railway. That line built a 22-mile branch to 
link its tracks with Boulder City, a new town fathered 
by the Federal Government and managed by the 
Bureau of Reclamation. Boulder City is situated 
about 7 miles west of the dam site and was placed on 
a ridge 2500ft. above sea level and 1000ft. higher 
than the rim of Black Canyon. The town site 
swept by the free winds and is considerably cooler 
than the canyon where, during the past summer, the 
thermometer registered 128 deg. Fah. in the shade. 
The authorities have done everything practicable to 
make Boulder City a healthful and comfortable place 
for from 4000 to 5000 persons. In many particulars 
the community is thoroughly up to date. There are 
cooling systems in many of the administrative and 
municipal buildings, and 93 per cent. of the homes are 
equipped with electric refrigeration. The water 
supply for Boulder City is pumped up from the 
Colorado River. The supply is ample enough for 
domestic purposes and to permit the sprinkling of 
gardens, lawns, and ornamental shrubbery planted 
to offset the natural barrenness of the desert. Boulder 
City is expected to be the permanent abode of several 
thousand people directly or indirectly identified with 
the activities at Hoover Dam, and provision will be 
made for tourists and other transient visitors. 

To make Boulder City accessible to the dam site, 
so that workers could be moved to and fro and 
materials delivered at working points, the Govern- 
ment built a railway nearly 10} miles in length— 
the length indicating the tortuous route followed 


18 


in negotiating the climb between the river and 
Boulder City. The maximum gradient is 5 per cent., 
and the ruling gradient is 3 per cent. The 


railway cost 455,509-50 dollars. In its construction 
900,000 cubic yards of earth and 202,000 cubic yards 
of rock were excavated, and five tunnel sections, 
having a combined length of 1705ft., were driven. 
Electrical energy for construction and other purposes 
reaches Boulder City and the dam site by a trans- 
mission line 225 miles long, built especially for the 
purpose so as to tap the system of the Southern 
Sierra Power Company, at Victorville, California. 
When power comes to be generated at the dam, this 


permanent line will carry current in the opposite 
direction. 
River DIVERSION. 
Before any work at all can be done on the dam 


itself, the river must be diverted, and the means 
of diversion must be ample enough to accommodate 
the flood waters of the Colorado. To this end, four 
tunnels—see Fig. 5—50ft. inside diameter when 
lined, are counted upon to carry off the water when 
the channel of the river is blocked by a great coffer- 
dam 80ft. high. The cofferdam is considered ‘ the 
one hazardous feature of the project.” Plans for 
this structure have been prepared by the Bureau 
of Reclamation, and the Government assumes respon- 
sibility should it fail or should the cofferdam be 
overtopped by exceptional floods. Upstream from 


Canyon Wall Outlet Works 
(16-72' Needle Valves) 


50'x 50’ Stoney 
Gate \ 


ROCK 


e) 


the discharge ends of the diversion tunnels there will 
be a second cofferdam that will serve to keep the 
Colorado from backing up upon the site to be cleared 
|for the foundation of the dam. The excavation 
| for the foundations will require the removal of about 
| 7,000,000 cubic yards of material. To date, Six 
Companies Incorporated has driven the.four diversion 


tunnels which, unlined, have diameters of 56ft. 
| The lining is now going forward rapidly. 
There are two diversion tunnels on each side 


of the river, and they follow the courses indicated 
in Fig. 5. Each tunnel differs in length, the longest 
being 4300ft. and the shortest 3560ft., and the 
aggregate length is 15,909ft. From intake to outlet, 
each tunnel has a gradient of approximately l4ft., 
and the lower lip of each tunnel is several feet below 
the normal water level of the stream. In driving 
the tunnels, nearly 1,500,000 cubic yards of rock 
were excavated. Tunnelling was started in May of 
1931, but not, as might be expected, at the planned 
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positions of the portals. Work was begun at the mid- 
length of the two tunnels on the Arizona side of 
the stream, where Nature, fortunately, had provided 
a narrow shelf on which drill runners could set up 
their tools. Operating air for the drills was furnished 
by portable air compressors, which, with the equip- 
ment for a blacksmith shop and other necessary 
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cable, was next thrown across the river to the Nevada 
wall, where a bench was drilled and blasted to 
facilitate the driving of a 10ft. by 12ft. adit that 
would intersect, at their top sections, the lines of 
the two diversion tunnels to be driven on the Nevada 
side. The Arizona adit penetrated the canyon wall 
for a distance of 826ft., while the Nevada adit was 
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| able finality the character of the rock to be pierced 
by the diversion tunnels, and it was known that the 
andesite tuff breccia would break up fairly well, 
although it was classed as “ dead” and requiring a 
comparatively close spacing of the drill holes to ensure 
satisfactory fracture. Nevertheless, one purpose 
of the top headings was to disclose on a satisfactory 
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apparatus, were floated 2 miles down to a position 630ft. long. At each intersection, two pilot bores, scale the true condition and character of the rock 


near the dam site, where a slide of broken rock 
provided both a landing place and room for the com- 
pressors and the associated outfit. The barges were 
drawn back upstream by cables attached to them 
when they made their trips downward. 


The first of the drill holes for the Arizona adit 


serving as top headings, 12ft. by 12ft. in section, were 
started in opposite directions—that is, upstream 
and downstream. When the rock contiguous to the 
designed positions of the diversion-tunnel portal 
had been cleared away sufficiently, similar 12ft. by 
12ft. headings were started at both ends of all four 








FiG. 6-VIEW UPSTREAM SHOWING DIVERSION TUNNEL OUTLET PORTALS 


were driven on May 12th, 1931, the work being carried 
thence inward with Ingersoll-Rand drifters and 
“‘jackhammers.” The Arizona adit, like the Nevada 
adit, was 10ft. by 12ft. in cross section. The spoil 
from the Arizona adit was moved to the portal in 
1 cubic yard dump cars and dumped just outside 


to form an ampler shelf for the accommodation of 
other apparatus. 


A foot bridge, suspended from a 





removal of a considerable amount of 
interfering rock was necessary before the pilot 
headings at the portals could be begun. The portal 
top headings were first started at the lower ends 
of the two diversion tunnels lying next to the face 
of the canyon on either side of the river. The top 
headings for the upstream portals were begun later. 
Exploratory drilling had determined with reason- 


tunnels. The 





from end to end of each diversion tunnel. In addition, 
the top headings were designed to facilitate the 
ventilation of the tunnels during their construction 
and to make access to them easy. 


Tse Aprts. 


The two adits provided the means by which the 
greater part of the top-heading footage was driven, 
and as long as they were in use for this purpose, the 
spoil was removed by way of them and dumped 
along the canyon walls so as to form the foundations 
for roads linking the adits with the lower portals 
of the tunnels Fig. 6. Conway mucking 
machines, electrically driven, loaded 3}-cubic yard 
Western dump cars which were moved to and fro 


a 








FIG. 7--SCALING CANYON WALLS ABOVE 
TUNNEL PORTAL 


by 10-ton Baldwin-Westinghouse storage-batter) 
locomotives. When the adits were started, electric 
current was not available on the project, but as soon 
as it was obtainable and suitable electrically driven 
stationary compressors were in position, the drilling 
of the top headings was done with an installation 
consisting of a carriage at each heading equipped with 
two horizontal bars, one above the other, with two 
Ingersoll-Rand drifters on each bar. The drill 
carriage was set up on the narrow-gauge rails used 
by the spoil trains. A drill round varied from 
twenty-four to twenty-eight holes, the holes being 
10ft. deep, and the break per round averaged about 
8-5ft. The crews alternated between neighbouring 
top headings—drilling at one while the spoil was 
being removed at the other, and work was carried 
on continuously in three shifts daily, each of eight 
hours’ duration. With the crews well trained and 
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conditions favourable, some of the top headings were 
advanced by as much as 30ft. in the course of twenty 
four hours. The best progress made in a single month 
in advancing the top headings aggregated 4147ft. 
The rock from all the top headings amounted to 
84,815 cubic yards, the headings having a combined 
length of 14,637ft. An average of about 9 lb. of 
dynamite was used for each cubic yard of rock 
excavated, or approximately 765,000 Ib. for the four 
headings. 

After a good deal of open-cut excavating had been 
done and the canyon walls had been scaled to remove 
loose and menacing rock in the vicinity of the lower 
portals—see Fig. 7—the driving of large sections of 
the diversion tunnels at the exposed rock faces was 
begun. These tunnel sections were approximately 
41ft. in height and 56ft. in width—leaving untouched 
the segment of the invert section, 15ft. in height at 
the centre line. The procedure differed somewhat 
at the several faces or headings, depending upon 
whether or not the top or pilot heading had been 
driven. The lower portal of one of the tunnels on the 
Arizona side was the first to be attacked in driving 
a 41ft. by 56ft. section, and work on it was started 
shortly after September 15th, 1931. As it happened, 
the top 12ft. by 12ft. heading had not been holed 
through in its advance southward from the adit. 
Accordingly, a 12ft. bench was driven to a depth of 
one round in the arch, and was then widened out and 
deepened so as to form a bench 30ft. in height. With 
this bench removed by drilling and blasting, the 
excavation had the shape of a horseshoe, with a 
maximum width of 56ft., and a height at the centre 
line of about 42ft. This was called a bench heading, 
in contradistinction to the comparatively small top 
or crown heading, which has been previously 
described. 

(To be continued.) 








Statistics and Engineering. 
By DUDLEY W. WALTON, F838. 
No, L. 


THE school-boy who described the slide rule as a 
* guessing stick ’’ indicated the fundamental differ- 
ence between mathematics and statistics. A statis- 
tical result comes from scientific and systematic 
guessing. It determines most-probable values. In 
mathematics guessing is not allowed. The mathe- 
matician starts from axioms and makes deductions. 
Statistics commence with observed or estimated 
measurements, examine the data for their accept- 
ability, and deductions follow. For some statistical 
operations the inductive method, inquiring into 
causes or probable causes, is available. A value 
derived by extrapolation from an engineer’s smoothed 
curve is an induction. Of such an extrapolation a 
statistician will say that it is the most probable 
value, subject to a stated plus or minus correction. 


IDEALISATION AND INTERPRETATION. 


While mathematics idealise a given situation, 
statistics infer the ideal from a multitude of admittedly 
unsatisfactory observations, as, for instance, when a 
line of least squares is drawn through a number of 
points. Statistics also establish fundamental methods 
of interpreting data. The familiar formula for calcu- 


lating the time of the swing of a pendulum t=x Vv} 


idealises the motion of a pendulum, it not being 
possible to construct a pendulum which conforms 
exactly to the “law,” with the further difficulty of 
the incommensurability of x and the impossibility of 
determining absolute length. Likewise many statis- 
tical formule assume an ideal association of events 


which does not exist in the natural world. The 
d 
normal curve derived from the formula Toney 
x 


idealises the normal distribution of a large number 
of “sample” observations. Other curves of this 
kind, especially those derived from the binomial 
(p+q)" idealise the relationship of a statistical series. 


An ENGINEERING EXAMPLE. 


An engineering example of the statistical method 
is found in the case of the highly scientific guesswork 
which determines the tonnage of a large ship. Here 
is @ quantity which cannot be measured, except 
perhaps by noting the displacement of water in a 
dock, but which can be computed with sufficient 
accuracy for all the purposes of navigation and 
commerce. A marine architect has been known 
to state the tonnage of a battleship to the nearest 
hundredweight ! The statistician in dealing with a 
like quantity would give only significant or rounded 
figures. This is a case of applying the statistical 
method to aggregates not perceptible to the senses 
and making them perceptible to the mind. 


PROBLEMS OF RELATIVE ACCURACY. 


Mathematicians and statisticians both admit the 
merely relative accuracy of actual measurements, or 
of computations derived from measurements. Many 
actual measurements go far beyond all practical needs 
of accuracy. The value of « has been calculated to 








thirty-six places of decimals. In regard to zx, the 
statistician uses the most probable value, according 
to the needs of the case to which it is applied. The 
™ point on a slide rule is usually sufficiently accurate. 
The value assigned to the length of the tropical year, 
viz., 365-24220 mean solar days, is calculated to 
within one-hundredth part of a second. An addi- 
tional decimal place would be of no utility in correct- 
ing a chronometer, even though it is possible by 
mechanical means to measure still smaller intervals 
of time. 

A recruiting sergeant will aver that a recruit has 
never been measured who is exactly six feet tall, 
with the fallacious corollary that a man never is 
exactly six feet tall. The most accurate measurement 
that can be made with the finest instrument is never 
absolutely correct. A micrometer is relatively a 
coarse instrument. The standard British yard is 
never found to be exactly thirty six inches. When 
the standard yard is periodically retested for varia- 
tion, the staff of the National Physical Laboratory 
heve a sweepstake on the millionths of an inch by 
which the standard varies. Even with the most care- 
ful determination there is room for approximation 
in regard to the effect of temperature on the com- 
parator. In his works at Detroit Mr. Henry Ford 
installed a unique set of step-by-step gauges, intended 
to determine for standardised fitting purposes a 
length to within a one-millionth part of an inch. 
In practice the device proved unsatisfactory because 
the approach of a human being to within several 
feet of the instrument caused it to give a false indica- 
tion. 

Atmospheric changes affect the adjusting screws of 
the transit instrument at Greenwich Observatory, 
and the effect can be allowed for in recording the 
time of transit of a star. It is said that the delivery 
of a ton of coals at the Observatory will affect, by 
its mass reaction, the rate of the pendulum of the 
master clock ! 


Srupy or INDETERMINATE QUANTITIES. 


Statistical methods provide a means of studying 
quantities, both large and small, which cannot be 
exactly determined. It is a method rather than a 
science, although the charter of the Royal Statistical 
Society refers to the “progress of statistical and 
economic science.’’ This study of the relationship of 
such indeterminate quantities and measurements arose 
in the sixteenth century from the need of measuring 
social phenomena. Governments wished to ascertain, 
either for military or taxation purposes, what popu- 
lation was available or would be available at some 
future time. Nearly all the world’s basic statistics 
are related to taxation and its effects, and we 
still use the word “population” in a _ technical 
sense for all the items in a statistical ‘‘ universe,” 
the characteristics of which are to be computed 
from ‘“ samples” of the population. There is, for 
instance, a population of motor cars in a given 
geographical universe, and from sample observations 
of the behaviour of cars when braked, a permissible 
road speed can be deduced, with further deduction 
of the distance from a speed-obstacle for the erection 
of a warning post. 


DEVELOPMENT OF STATISTICAL METHODs. 


While statistical methods were being developed at 
first by the treatment of social and latterly very 
greatly improved for the treatment of biological 
phenomena, the mathematical elements of statistics 
came largely from the study of the laws of chance. 
Gamblers having noted the recurrence of favourable 
events, enlisted, in the seventeenth century, the aid 
of mathematicians to examine the phenomena of dice 
and playing-cards. A great deal of work was done 
to formulate laws of chance, a curve of chance was 
generated, and many algebraic formule made avail- 
able, not so much to assist gamesters, but to calculate 
the chances for and against a specified happening. 
The great Frenchman, Laplace, noticing some appa- 
rently erratic discrepancies in the calculated position 
of the moon, applied the laws of chance to celestial 
events, and one thing leading to another, developed 
his masterly Theory of Probabilities. To put his 
conclusions briefly and. crudely, Laplace found that 
if events happened strictly by chance, the proba- 
bility of an event occurring could be determined. 
There would be average results. If a penny is tossed 
one thousand times there will be approximately 
500 heads and 500 tails. A gambler therefore would 
not lose a hazard if he went on to a point of equality. 
This is not what the gambler wants to know, and 
this is why “ systems ” applied to gambling, at Monte 
Carlo and elsewhere, always break down. Statistics 
cannot tell the gambler how to win. Experiences at 
Monte Carlo did at one time indicate the tendency 
for certain numbers to occur more frequently than 
others but this was due to a defect of the roulette 
apparatus; nowadays it is understood that the 
spindles are changed daily. 

It was from these gambling investigations that 
actuarial science arose. A priori arguments showed 
that there must be an average length to that greatest 
of all chances, human life, and @ posteriori observa- 
tions, coming down from the social side of statistics, 
showed that the average length of life, within the 
limits of a plus and minus correction, corresponded 
with the a priori deduction as closely as fact agreed 


= 
with theory in the case of tossing a penny. 





Hence, 
life assurance became possible. Applying the same 
argument to the recurrence of shipwrecks, or the 
expectation of life of a ship, marine insurance was 
established on a firm basis. British shippers owe an 
incalculable debt of gratitude to the -genius and 
memory of Laplace, and in a symbolic sense Lloyd’s 
Building is his monument. 


MEASUREMENT OF TENDENCIES. 


Statistics describe and measure tendencies. So 
far as the purpose of statistics is to discover trends 
and tendencies, it is not necessary to register the last 
detail. Rounding out thousands to the nearest ten, 
or millions to the nearest thousand, is legitimate and 
customary. This is why the accountant is never a 
good statistician. He demands figures correct to 
the nearest penny. Statistics is the science of revela- 
tion, while accountancy has been described as the 
science of concealment! Because of the fierce light 
which beats upon Somerset House, Government 
statistics are too often kept back for verification of 
detail. It suffices in the great majority of investiga- 
tions to accept the influence of what are known as 
compensating errors. A little more in some measure- 
ments balances the little less in others. ‘“‘ Com- 
pensation ” does not apply to accumulative errors. 
If your micrometer is inaccurate all the measures 
made by it will be defective in the same ratio. When, 
however, the extent of the error of any measuring 
instrument is manifest the quantities need not be 
remeasured for statistical treatment. An allowance 
can be made in the final figures. 

What are now classed as social or Government 
statistics were formerly called descriptive statistics 
derived by observation either of a whole population 
or deduced from a number of samples. The other 
kind of statistics, based on the study of the laws of 
chance, were known as arithmetical. We now measure 
the fact against the theory, and if they display a 
reasonable similarity, and if they vary in the same 
direction, the assumption is that some cause is at 
work, the ‘influence or function of which can be at 
least estimated if not approximately determined. It 
is this tendency to change, or not to change, either 
to more or less that enables statistics to be used for 
measuring the whole from the part, or even to forecast 
the future movement or change. 


PROBABILITIES. 


When no facts at all are known there is “ an equal 
distribution of ignorance.”” When a hundred or so 
horses are entered for a race many months before the 
race is run, @ bookmaker may be ready to lay odds of 
fifty to one against any of them. As entries are 
scratched and some of the horses run in other races 
the odds shorten and bookmakers discriminate 
between one horse and another. Thus in all a priori 
speculation the introduction of a fresh cause affects 
the probability. The chance of a horse winning the 
Derby is different after winning or losing the Thousand 
Guineas. In the same way an underwriter quotes 
higher or lower premiums when he knows something 
about a ship and the risks to which it is exposed. 
The safety of a ship or any other structure exposed to 
risks is not measurable numerically. A constructional 
engineer designing a bridge uses a kind of statistical 
method, estimating the probable effects from what he 
knows of the strains and stresses to which the structure 
will be subjected. He is really calculating the proba- 
bility of the new bridge behaving as other sample 
bridges have behaved. The engineer knows much 
more about his bridge than a backer knows about a 
horse, but he makes a much larger allowance for 
unknown influences. The engineer's factor of safety 
is not wholly in the nature of a statistical correction 
but an instance of the application of statistical 
methodology. Just as the statistician can use a table 
to test the probable correctness of an average derived 
from a greater or less number of samples, so the engi- 
neer uses his own formule. The best bridge builder 
is the one who can calculate all probable risks with 
the greatest exactitude. Engineering calculations do 
not impinge very much upon the abstract theory of 
probability, but the engineer uses a statistical method 
when fitting curves, often without realising the limits 
of accuracy (i.e., the probable error) of his deductions. 

As an example of the application of the theory of 
probability to engineering, take the case of a bar 
which will just break under a load of x+-y, this being 
the result of an “ infinite *’ number of experiments 
with similar bars. The statistician would say that 
the bar is just safe with a load of x. The engineer, 
however, will measure the factor of safety from 
x—y—h, where \ is the amount by which the lower 
probable error limit exceeds the worst observation. 
By this method the engineer can determine a minimum 
factor of safety. 

The idea of significant figures is familiar to engi- 
neers who use slide rules. When significant figures 
suffice in a statistical calculation, care must be taken 
not to use illegitimate figures in the computation, or 
at least the illegitimate figures must not be retained 
in the final result. A rough-and-ready rule is that 
the result should not be written to more decimal 
places than are given in the least accurate component. 
For instance, if it is desired to arrive at the mean of 
such a series of approximate measurements as 321, 
17-482, 68-243, 136-421, and 28-3, the addition, 
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based on the rounding-out process, is as follows : 
321 (i.e., 321-40-5) 

17°! 

68- 

136- 

28- 


o 


oo * bo 


571-4 
The resulting mean (571+5) can be rounded out to 
114-3. As there is a possibility that the original 
measurements were not absolutely correct, owing either 
to the imperfections of the instrument or to the 
personal equation of the observer, the total might 
have been as large as 571-99 or as small as 570-90. 
The extended average might have been as large as 
114-39 or as small as 114-18. Hence the computed 
result, 114-3, is @ legitimate statistical compromise. 


DEDUCTION AND INDUCTION. 


It is not wholly superfluous here to note the 
difference between deductive and inductive reasoning. 
Deduction starts with an axiom, an experiment, or 
an observation (as in the sciences respectively of 
mathematics, chemistry, and astronomy), and deter- 
mines by logical processes what will be the effect 
of a specified cause or antecedent. It starts with 
data or some item of knowledge. For instance, in 
all card-playing problems we know the constitution 
of the pack, and can deduce the probability of turning 
up an ace. With the inductive process we infer a 
cause from an effect. Here we can never be certain 
that we have inferred the correct cause out of all 
possible causes, unless having made the inference 
we test its validity by reversing the method. To 
justify induction to the point of certainty, we must 
show that the cause inferred must inevitably lead 
to the effect described. Even if this relationship 
is established we are still not quite sure that some 
other inference would not have had the same quality 
of inevitability. When Kepler inferred after plotting 
his observations that the planetary orbits were 
elliptical, it was no final proof that they were elliptical, 
but the inference was not disproved by further 
observations. Newton inferred a quadratic law 
relative to the resistance of moving bodies. When 
Colonel Duchemin, in 1842, applied the law to the 





observed behaviour of cannon balls, he found the 
formula did not account for all the ballistic pheno- 
mena, and he in turn inferred that there were two 
elements affecting resistance, one proportional to 
the square and the other proportional to the cube 
of the velocity. When Lieut. A. F. Zahm applied 
the Duchemin formula to the behaviour of the 
shapes of airships in the original Washington wind- 
channel, he evolved a still more refined exponential 
formula for skin-resistance. It was from Zahm’s 
experiments that the stream-line was developed. 
When James Watt from his measurements of the 
behaviour of steam compiled his tables of pressure 
he was using the inductive method, and subsequent 
observations have not challenged his results. Kepler's 
result, however, led to the detection of a large 
number of residual motions, and to the discovery of 
new planets. These are all instances of the principle 
of probability applied to the investigation of causes. 
Such investigations have led to the systematic study 
of discrepancies, a method which has been so prolific 
in the realm of chemistry. 


CONCRETE AND ABSTRACT. 


The essential difference between deduction and 
induction leads to the mention of the essential 
difference between the concrete and the abstract. 
An engineering problem can only be solved on the 
concrete plane. There is a relation between the ideal 
and abstract heat engine of Carnot and the behaviour 
of a locomotive. Here, the engineer compares per- 
formance with perfection, just as the statistician 
compares an imperfect range of samples he is examin- 
ing with the characteristics of an “ infinite ’’ universe 
which can be the subject of mathematical expression. 
Under the prompting of theory an engineer may 
smooth-out the curves of a dynamo’s performance 
and may flatter himself he has achieved some approxi- 
mation to an ideal dynamo. What he has done is 
to measure the difference of his observations against 
an abstract value. Such values, says the statistician, 
can never be known exactly, but only within limits. 

Statistical data need to be collected, classified, 
tabulated, and computed. Collection is facilitated 


|if the data are collected in a predetermined order, 


but usually some rearrangement is necessary. When 


obtaining data by means of a questionnaire it is 
prudent to put the most intriguing query first. If 
you ask the transport manager for a detailed report 
of vehicle performance, specifying a long list of 
information required, his impulse will be to put the 
request in a pigeon-hole. But if you start off by 
inquiring ‘‘ Why do our Fords use so much petrol ? ” 
you set his mind in action. His efficiency is challenged. 
One part of a questionnaire should check another. 
For instance (a) How much oil do we purchase per 
month ? (6) How much oil do we use per annum ? 

Uniformity should be aimed at when collecting 
quantitative data. Large and small measures must 
be referred to a common standard. For one series 
to be in tons and another in hundredweights (as 
in some Board of Trade returns of similar imports) 
leads to unnecessary calculation. If oil purchased 
is recorded in gallons, a stock record need not be 
returned to the nearest pint. Metric and British 
units must be converted if direct arithmetical com- 
parisons are required, but if the quantities are being 
charted for comparison of trend, appropriate scales 
can be used on the chart without direct conversion. 
The tailor who accidentally measured his customer 
with the metric side of his tape did not need to 
convert the centimetres into inch equivalents. He 
just cut the cloth to the metric measurements. 

Following the collection of data come classification 
and tabulation. The class included must exclude 
everything not of the same class. One would not 
put iron and copper together and call them metals, 
unless no other kind of metal were under considera- 
tion. The headings of the tables must define the 
classes. In subdividing things of the same class the 
subdivisions must be ali inclusive. If the more 
important subclasses are selected for detailed analysis 
then there should be a column for “all others.” 
When tabulating weekly figures they should not 
be assembled into calendar months without noting 
the different lengths of the months. Several methods 
have been tried to make monthly returns mutually 
comparable. One is to arrange for thirteen ‘‘ months ” 
of four weeks each in the year. Another is to take 
a standard month of, say, twenty-six working days 
and to add or subtract a day’s average when there 
are not exactly twenty-six working days. 

(To be continued). 
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Precision Grinding Machines. 


No. XII.* 


HONES AND HONING MACHINES. 


THe ordinary internal cylindrical grinding machine 
suffers from a number of small defects so far as the 
generation of holes is concerned. Its accuracy falls 
away rapidly, for instance, when the bore is long in 
proportion to its diameter, and even if it is arranged 
to grind from either end of the hole a limit is reached 
beyond which the supporting arm of the machine 
cannot be made to hold the wheel rigidly enough 
against the work. There is no means of overcoming 
the difficulty if use is made of the ordinary grinding 
wheel smaller in diameter than the bore for, in these 
circumstances, the side pressure of the work upon 
the wheel must be met if the surface is to be satis- 
factorily ground. By honing, however, there seems 
to be no practical objection to grinding the whole 
length of a bore very greatly longer than its diameter, 
such as that of a gun barrel. A number of hones 
usually six or four in all but the smallest sizes—are 
mounted on an expandible spider. Every stone 
presses with equal force upon the work, so that no 
side pressure is thrown on the shaft. Consequently, 
the only limitation on the length that can be ground 
is provided by the stiffness of the shaft, and it may 
be supported if desired in wheel-like steadies, the 
diameter of which is slightly smaller than that of the 
unfinished bore. Even on the short bores to be 
found in more general engineering work, such as the 
cylinders of motor car and aero engines, the hone has, 
to a certain extent, superseded the grinding wheel, 
not so much on account of any increase of accuracy, 
but because a better finish is obtainable at a less 
cost, and one which has better wearing qualities than 
that given by grinding, owing to the elimination 
of what, for lack of a better word, igsometimes known 
as “ fuzz’ and the elimination othigh spots. 

Hones may be driven by any drilling machine, 
providing sufficient power is available, but, since for 
the best results they should be reciprocated as well 
as rotated, it is better practice to use special machines. 
The rates of revolution and reciprocation depend 
upon the metal being honed and upon the diameter 
and length of the bore. According to the Barnes 
Drill Company, of Rochford, U.S.A., surface speeds 
of 200ft._250ft. per minute are suitable for cast iron 
and brass, and of 150ft. to 200ft. per minute for steel, 
while the reciprocating feed for the first two metals 
should be about 50 lineal feet, and for steel 40 lineal 
feet per minute. The length of the stroke for any 
particular job is determined by the amount by which 
the hone is to overrun the bore. For the majority 
of jobs an overrun of an inch, or a little less, is plenty, 
and since the hone spider has a length considerably 
greater than this amount, the length of stroke is 
nearly always less than that of the bore. For instance, 
a stroke of 7in. would be required to hone a cylinder 
9in. long if the stones were 4in. in length and there 
was a lin. overrun at each end. Honing allowances, 
of vary with the size of the cylinder in 
question ; practice favours up to 0-003in. below 
6in. in diameter, rising to 0-008in. for 12in. cylinders 
upwards. The output of a hone is likely to be greater 
than that of an internal grinding machine, owing 
to the fact that the length of the stones can be con- 
siderably greater than the width of a grinding wheel, 
while, at the same time, more than one point of 
contact with the work is obtained. Another factor 
that influences production possibilities in favour 
of the hone is the fact that to a certain extent it is 
self-centering, so that extreme care in setting up the 
work is not necessary. In addition, compared to 
a “planetary ’’ type grinder, the honing machine 
is very simple, as may be seen by reference to the 
engraving Fig. 82 at the top of the previous page. 


course, 


Tyricat Hontnc Macuivgs. 


The machine illustrated is made by Kitchen and 
Wade, Ltd., of Halifax, and is capable of honing 
bores from lin. up to 6in. in diameter, with a 
maximum length of 18in. It has three spindle speeds 
from 180 to 320 r.p.m. inclusive, and three rates of 
reciprocation or cycles ranging from 90 to 50 per 
minute. The length of stroke may be varied between 
Qin. and llin. In addition, the same motion may be 
performed by hand in order to obtain a particularly 
high finish. The machine is driven by a vertical 
spindle motor mounted on top of the head through 
nickel-chrome, heat-treated steel gears running in 
ball bearings. All the gearing for both spindle speed 
changes and for the length and rate of reciprocation 
is enclosed within the head which is mounted on a 
stout column, and may be raised or lowered by the 
use of a star handle setting screw gearing in motion. 
The splined spindle is hollow and is provided with a 
quick-action chuck, so that the hones may be rapidly 
changed when necessary. To reduce the time required 
for setting-up, adjustable clamps are fitted to slides 
machined in the lower part of the column. A reservoir 
is provided in the lower part of the bed at the back 
of the machine, from -which the paraffin lubricant 
is drawn by a motor-driven pump, while toe slots are 
cut in the bottom of the front of the bed to facilitate 
inspection cf the work by the operator. 

For high productivity such machines can be made 
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with several simultaneously operating spindles, 
and are much used for finishing the bores of motor 
car cylinders in America at least, if not in this country. 

Such a machine, made by the Barnes Drill Com- 
pany, of Rochford, Illinois, America, for which 
Burton, Griffiths and Co., Ltd., are agents in this 
country is shown by the next engraving—Fig. 83. The 
reciprocating motion of the four hone spindles is 
operated hydraulically from two rams. Many of the 
machines made by this company are equipped with 
a single lever controlling the driving clutch and the 
hydraulic system in such a way that either may 
operate separately. The collapsed hone may be 
entered into the cylinders without rotation, or be 
withdrawn in the same state. Stops are provided 
for the reciprocating motion so that the exact required 
overrun may attained. The machine shown is 
particularly adapted for honing the bores of motor 
car engine cylinders, arranged as a V with four 
cylinders in each block. The work-holding fixture, 
which is operated hydraulically, indexes round when 
work on one bank of cylinders is concluded ready 
for the honing of the other block. Owing to the fact 
that the cylinders in one bank are offset, a lateral 
movement is also required. In order that it shall 
be as productive as possible, automatic expanding 
hones are used, and the machine has an automatic 
stroke-counting device. 

The construction of the spiders which support the 
hone stones is perhaps a matter of more interest than 
the actual honing machines themselves, many of 
which are made very much in accordance with good 
drilling machine practice, with a smaller range of 
speeds and a reciprocating motion substituted for 
the feed. Indeed, as we mentioned above, any good 
drilling machine may be used for honing if required. 
All honing spiders are so constructed that they may 
be expanded progressively to suit the diameter of the 
hole as the grinding takes place. The spider made by 
the Hall Manufacturing Company, of Toledo, U.S.A., 
is illustrated by the line engraving Fig. 84. Within 
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FiG. 84-—-CONSTRUCTION OF HONE SPIDER 


a hollow spindle A a shaft B having two tapers cut 
upon it opposite the top and bottom of the hones 
respectively can be moved longitudinally. The cones 
engage with pins C and D tapered at each end and 
supported by transverse holes in the spindle, and 
force them outwards into tapered sockets in the stone 
carriers E. The distance between the two sockets on 
any carrier is so arranged that when the spider is 
collapsed the outer tapers of the double-ended 
pins Geer against one side of the socket only and tend 
to move the carrier in opposite directions... As the 
expanding mechanism is operated by forcing down 
the central shaft the pins are forced outwards into 
the sockets, so expanding the spider till the hones are 
cutting all round. By this arrangement, it is claimed, 
compensation for any uneven stone wear exists. 
One of the stones in the engraving is shown to be 
exaggeratedly tapered. When this occurs it is claimed 
that as a result of the expanding action the stone 
carrier will, as it were, rock about the upper pin 
D until the whole face of the stone makes contact 
with the work. On the upper part of the spindle a 
handle is provided, which when raised lowers a bush 
and allows the central shaft B to be forced downwards 
against the pins by a strong spring. Below the 
handle a thumbscrew micrometer ring allows the | 
expanded diameter of the hone—and hence the | 
finished diameter of the work——-to be predetermined | 
by setting a limit to the travel of the bush. 


LAPPING MACHINES. 


Honing is a process which, although it gives a | 
better finish than grinding, is no more accurate. The ! 








process of lapping, however, provides not only a finer 
finish, but also a greater degree of perfection than 
any other known method of machining. It has been 
used for centuries where absolute accuracy has been 
required, but only latterly has it been made possible 
in a machine. Until comparatively few years ago 
the process was only used in the production of gauges, 
the grinding-in of motor car valves and similar opera- 
tions, in which the need for great perfection out- 
weighed all considerations of cost. When performed 
by hand it is a slow and tedious operation, requiring 
for many parts the exhibition of a high degree of 
skill on the part of the operator, so that no surprise 
need be felt that it was used as infrequently as 
possible. Its principle is, very simply, that of intro- 
ducing between two plates of metal grains of abrasive 
of a diameter of not more than 0-002in. and preferably 
very much less, held in suspension in lard oil, machine 
oil, paraffin, or turpentine. Rubbing the two surfaces 
together then has a slow cutting action, which pro- 
duces a very fine microscopically flat surface. In 
commercial lapping the part to be finished, which 
generally has a lapping allowance not much greater 
than 0-0002in., is usually placed between two plates 
of some softer material. Copper, mild steel, or cast 
iron may be used. In general the softer the materia! 
of the lap the more rapid is the cutting action, owing 
to the fact that the grains of abrasive become 
embedded in it. The nature of the grain also has its 
effect upon the rate of production. Preferably it 
should be round, solid, and capable of maintaining its 
shape, since although if it continually breaks down 
and presents new cutting edges, it will cut very fast it 
will leave on the work scratches which are difficult to 
eliminate. Hand lapping, which is a very slow opera- 
tation and in which the general tendency is to over- 
charge the work, lies hardly within the scope of these 
articles. Within recent years, however, the mechanical 
lapping machine has been much developed. In con- 
trast to hand lapping the general tendency with 
machines is to run them too fast. The Norton Com- 
pany, of America, recommends the very moderate 
speeds of 15 to 25 surface feet per minute with soft 
laps for “‘ roughing ” work and 20 to 30 surface feet 
per minute when hard laps are used for finishing. 


An ENGLISH MACHINE. 
A lapping machine made by B.S.A. Tools, Ltd., of 


Birmingham, is illustrated in Fig. 85. An upper and 
a lower lap, both made of cast iron, are used and the 

















Fic. 85—B.S.A. 


LAPPING MACHINE 


work is loosely held by a cage or work plate, which is 
suspended between them and has an excentric motion 
with regard to them. In the design of such machines 
care must be taken that, the position of the work 
relative to the laps, together with the amount of 
excentricity, is such that every portion of the laps is 
brought into action to an equal amount. The lap 
plates must also be kept level. As an aid to maintain- 
ing these requirements the upper lap plate is allowed 
to have a certain amount of “ float,” so that it may 
be self-aligning with the lower plate. Where a very 
high finish is not required the plates themselves can 
be made of or coated with abrasive material, but when 
the best possible surface is wanted an abrasive mix- 
ture is pumped between the plates from a central 
point and fed to all parts by centrifugal action, which 
gives a very even distribution. 

The makers recommend lapping allowances of 
0-0002in. to 0-0004in. for cylindrical work and of 
0-0003in. to 0-0005in. for flat work. Any large 


| deviation from these limits, it is pointed out, is likely 
| to set up undue wear of the lap plates. Though such 
| wear can be corrected as a rule by revolving the lap 


in contact with an oil-loaded oil stone, re-grinding 
may also be necessary if the wear is allowed to become 
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pronounced. For the best finish a lapping solution 
composed of 2 lb. of grade 100 Abradum powder 
mixed with 2 gallons of paraffin and 2 gallons of 
light hydrocarbon machine oil is recommended, while 
a@ quicker cutting compound can be made by adding 
further 1 oz. of triple-washed emery. 

The B.S.A. machine is capable of lapping both 
cylindrical and flat work, the only alteration necessary 
to change from one to the other being the substitution 
of a different work plate. Where flat work is to be 
dealt with the work plate, which is slightly less thick 
than the parts themselves, has apertures roughly the 
shape of the part cut in it. The position of the work 
pieces in conjunction with the excentric motion of the 
plate must be such that the whole of both lap surfaces 
is covered. Round pieces with a central hole may be 
mounted on a work plate provided with a number of 
spokes slightly less in diameter than the holes in the 
work; it is usually advantageous to arrange the 
spokes on lines tangent to a circle of about 3}in. dia- 
meter around the centre of the plate rather than 
radially. A work plate for holding motor car valves 

















Fic. 86--WORK PLATE FOR MOTOR CAR VALVES 
is shown in Fig. 86. Only the stems are lapped, the 
heads projecting beyond the edges of the laps. 

An excentrie movement is given to the work plate 
by means of two arms connected to excentric spindles 
mounted one on either side of the machine outside the 
pan. The amount of excentricity is variable and 
should, when the machine is in operation, be as low 
as is compatible with proper covering of the lap plates. 
The machine illustrated, Fig. 85, is belt driven and the 
upper lap is shown raised for inspection of the work. 
The abrasive is supplied by a small pump and flexible 
hose to a point within the upper lap, whence it flows 
outwards and is collected by the pan and returned to 
the sump. The line engraving Fig. 87 shows how 
the pan is suitably shaped to prevent the abrasive 
reaching the lower bearings. 

There appears to be a rather surprisingly large 
difference between the wear-resisting properties of 
machine and hand-lapped productions. In an article 
that appeared in the American Machinist some yeats 
ago the figures obtained by a motor car manufacturer 





Fics. 89 AND 90--TYPICAL” WorRK 


as to the wear of plug gauges were given. We repro- 
duce them in the following tables. 
After plugging 6000 holes the following wear was 


detected : 


Hand lapped Mechanically 
gauge, in. lapped gauge, in. 
End 0 00065 -. 00-0002 
Centre 0.00028 0 -00002 
Back 0.00012 0 - 00000 


No more holes were plugged with the hand-lapped 
gauge, but after 20,200 holes the mechanically lapped 
gauge showed wear as follows :— 


In. 
End 0 -00045 
Centre 0-00017 
Back 0-00015 


The real secret of successful machine lapping lies in 


the correct facing of the lap surfaces, and it is essential 
that they should be kept in good condition. According 
to the Norton Company, of America, three lap plates, 
after planing, should first be hand scraped to a good 
surface plate and then worked together on an upright 
drill press, one lap plate being fastened to the table 
and the other rested upon it. The surfaces are coated 
with a film of abrasive and oil. The upper lap is 


| caused to move in a circular excentric path across 


the lower and in consequence the former rotates 
slowly about its axis. The faces of the two laps are 
thus made to match each other, but to obtain a true 
plane surface, the first lap must be worked with the 
second, then with the third, and the second with the 
third, and the third with the first, on the identical 
principle that is employed in the scraping up of master 
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LAPPING PLATES 


Tre Encinecer™ 


FiG. 87--ARRANGEMENT OF 
surface plates. Once set together in the machine, the 
two lapping plates may be kept in correct truth by 
lapping them against each other with a suitable 
abrasive lubricant between the faces. For this 
purpose the upper lap is released, and moved back 
and forth by hand, while the lower one rotates. 

The object of providing the work plate with an 
excentric movement is not only to prevent direct 
unequal wear of the lap plates, but also to obtain 
parallel parts. Since the inner edge of the revolving 
lap travels at a substantially smaller lineal speed 
than the outer edge, the latter would wear more 
rapidly than the former, were there no excentric 
movement. The amount of excentricity given to the 
work plate depends to some extent on the nature 
of the work itself, and the Norton Company recom- 
mends that the correct degree should be discovered 
by a trial and error method. 





A small machine made by the company just men- 
tioned is illustrated in Fig. 88. It is capable of dealing 
with either cylindrical or flat work, and is intended 
for use in the tool room where extreme accuracy is 
required. Cylindrical pieces, 14in. in diameter, and 
up to 3in. long, or flat pieces 1}in. thick of the same 
length, may be accommodated so that the machine 
can lap plug gauges, size blocks, or such production 
parts as rolls for roller bearings and the sides of small 
ball bearing races. The machine consists of a base 
within which is placed the 1 H.P. motor driving the 
lower lap through a silent chain and a worm and 
worm wheel mechanism running in an oil bath. 
Supported by a column erected at the back of the 
base there is an arm carrying the upper lap, which 
does not rotate, but is supported sufficiently freely 


to take up any slight lack of parallelism between 
itself and the lower plate, and may be raised o1 
lowered by means of a hand wheel. Two methods of 
driving the work plate are available according to 
whether the work is cylindrical or flat. Within th: 
hollow driving shaft of the lower lap there is another 
driven in the same direction, but at a slightly slowe: 
speed. On the head of the latter there is mounted 
an adjustable excentric pin, around which the work 
plate may rotate and by which it is given a motion 




















Fic. 88-SMALL. NORTON LAPPING MACHINE 


excentric with that of the laps. The same arrange 
ment is not suitable for both round and flat work. 
The motion just described is made use of when 
cylindrical work is to be lapped ; for flat work, how- 
ever, &@ more complex movement is desirable. For this 
purpose the rotation of the central work plate driving 
spindle is stopped, and two planetary gear wheels 
engage with teeth cut on its shaft and with internal 
teeth on the plate carrying the lower lap. The gear 
wheels thus trace out a planetary path around the 
central spindle and also revolve. Pins may be screwed 





HOLDERS ON A NORTON LAPPING MACHINE 


into holes in the bosses of the planetary gear wheels 
bored at differing excentricities, and the work plate 
is then mounted upon these pins and is consequently 
given a compound excentric rotation with respect 
to the laps, which may be altered at will to suit 
various conditions. In use the parts to be lapped on 
this machine are coated with a thin layer of the 
abrasive ; it is not found necessary to introduce the 
abrasive as a continuous stream. 

Typical work holders for flat and cylindrical work, 
the latter with a bore sufficiently large to allow the 
use of a “ spider”’ mounting, are shown in the two 
engravings, Figs. 89 and 90. The machine illustrated 
is of a larger type than that just described, and 
instead of utilising an abrasive solution the laps 
themselves are made of abrasive wheels. For flat 
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work, such as the rings shown, three work plate 
driving pins are used, mounted on the planetary gear 
already described. Machines utilising abrasive laps 
are much more rapid in operation than those using 
abrasive solutions but the finish and accuracy are not 
so perfect. They both greatly exceed those of the 
grinding machine, however. 
(To be continued.) 








Modern Hydraulic Operation of 
Machine Tools.* 
By H. C. TOWN, A.M.I. Mech. E. 
(Continued from page 569.) 


APPLICATIONS TO THE VARIOUS Types OF MACHINE 
TooLs. 


(1) Broaching Machines.—This type of machine tool was 
probably the first to which hydraulic transmission was 
applied, the application not constituting a revolutionary 
step in itself, as broaching had been done in many cases 
on ordinary hydraulic presses which bear a close resem- 
blance to the broaching machine. The difference in the 
machine tool application, however, is that no power is 
wasted, as the pressure of the oil and power absorbed is 
only that of the resistance being overcome. In ordinary 
hydraulic installations with accumulators in circuit the 
maximum power is used at all times, irrespective of whether 
it is required. Due to this drawback, the design of broach- 
ing machines in which the broach is pulled through the 
work by a screw was developed. The first attempts to 
introduce hydraulic transmission in place of this arrange- 
ment showed a distant jump as the teeth were pulled 
through the work, and were condemned for lack of steadi- 
ness. To-day it is proved that the hydraulic broaching 
machine is capable of pulling a broaching tool from three 
to five times as fast as the screw type machine, and that 
the broach lasts much longer. Further, considerably less 
power is required to perform a given operation on the 
hydraulic type than on the screw.¢ype. Again, the 
efficiency of the hydraulic machine may reach 88 per 


delivery, constant-pressure gear pump, it will be seen that 


if the load to be overcome causes a pressure in the cylinder 


speed variations and distances travelled by the pistons 


of 200 lb. per square inch, using @ gear pump giving 4 | 


| constant pressure of 250 lb. per square inch, would give 
| a difference in pressure of 50 lb. per square inch on each 

side of the throttle valve. 
| 50 Ib. per square inch in the cylinder would give a difference 


Alternatively, a pressure of | 


| of 200 lb. per square inch on each side of the throttle | 


valve, so that equal feeding rates would not take place 
with the same valve setting. On grinding machines, how- 
ever, assuming a table to weigh 20 cwt. and 
200 Ib. per square inch pressure to overcome friction, the 


| additional force for the cut may not exceed, say, 20 Ib. per 
| square inch. Thus with a small variation of pressure from 
| 200 Ib. to 220 lb. per square inch no difficulties arise with | 


requiring | 


valve gear, and while the maximum power is being used at | 


all times due to the pump forcing the surplus oil past the 
relief valve, this power is generally not more than | to 
2H.P. Further, this surplus oil can be used for operating 
auxiliary equipment, such as chucking fixtures and 


diamond dressing tools. Reversing valves are a necessity | 


with this system, and rapid power motions can be obtained 
by allowing the full oil delivery to enter the cylinder as a 
result of short-circuiting the throttle valve. This requires 
a comparatively large pump with a fair quantity of oil 
passing through the relief valve during ordinary feeding, 
and a large oil tank to prevent overheating of the trans- 
mission fluid. In the design of grinding machines using 
variable-delivery pumps it is necessary to consider the 
vibration or resonance in the pressure oil resulting from 
the rapid succession of impulses of the pump plungers, the 
intensity of these impulses varying with the existing 
pressure. For this reason low-pressure units should be 
used for grinding machines to avoid high-frequency 
vibrations. 

(3) Drilling and Boring Machines.—To have complete 
individual control of two or more hydraulic cylinders, 
each cylinder must be driven by its own pump, and the 
entire flow must go through that cylinder. However, 
drilling machines having several feed cylinders operated 
simultaneously by oil supplied by a single gear pump have 
proved successful. If sufficient oil is pumped at all times, 
so that under the worst condition of usage there is still 
a slight amount being by-passed through the relief valve, 
the rate of movement of the piston at any one cylinder 
can be changed without any material change in the rate 
of travel of the pistons in the other cylinders. 






































cent., compared with 23 to 45 per cent. for the screw If the volume of oil is not sufficient to maintain the pres- 
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machine. Assuming that on a broaching machine a pull 
of 12 tons is required, then the net effective area of the 
piston for the cutting stroke would be 12 square inches if 
the maximum permissible pressure on the oil was 1 ton 
per square inch. If the cutting speed was 25ft. per minute 
then the pump capacity would be 25 x 12 x 12=3600 cubic 
inches per minute. On the return stroke the only resist- 
ance to overcome is frictional, so that the effective piston 
area can be greatly reduced. Assume this to be 3 square 
inches. The return speed of the broach would be 25 x 4 
= 100ft. per minute if the amount of oil delivered in both 
directions was the same. The force available for the 
return stroke would be 3 tons. It will be seeh that four 
times the quantity of oil must leave the cutting side of the 
cylinder compared with the opposite end, so that by-pass 
valves are generally fitted to allow the difference to 
into a tank. This oil may be drawn from the tank by the 
pump, and the remainder from the return side of the 
cylinder. The stroke mechanism of a variable-delivery 
pump can be operated by tappet rods to stop the broach 
movement or effect automatic reversal. It has been stated 
that by means of a pressure gauge fitted to hydraulic 
machine tools the action or condition’ of a cutting tool 
could be checked. This is of especial value on machines | 
of the type under survey using expensive cutting tools, 
for guesswork on the part of the operator as to when to 
change a broach is replaced by exact knowledge obtained 
by reference to the gauge. Supplementing this, a relief | 
or safety valve, which is analogous to a slipping clutch on 
a mechanically operated machine, is fitted. With the 
valve arranged to blow at the maximum feeding force 
required the possibility of damage to the machine through 
overload, inattention of the operator, or to some obstruc- 
tion left on the slides, is prevented. 

(2) Grinding Machines.—Following the successful appli- 
cation of hydraulic transmission to broaching machines, 
hydraulic equipment of grinding machines rapidly 
followed, until at the present time more advantage is being | 
taken of hydraulic developments on this class of tool than | 
on any other. This may be accounted for by the advan- | 
tages of quiet smooth operation and reversal without | 
shock so necessary on a precision tool. Further, while 
variable-delivery pumps are used, as the feeding rate is 
practically constant at all times, gear pumps can be | 
successfully used, with a saving in cost. From the previous | 
description of the oil circuit when using a constant- 
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sure adjusted by the by-pass valve in the case of two or 
more cylinders operated in parallel, the cylinder encoun- 
tering the least resistance may take the entire flow until 
its stroke is finished. The remaining units will operate 
successively according to the order of their resistance 
values. 

Cylinders Operated in Series.—If the speed control 
required on two cylinders is simultaneous and proportional, 
the two cylinders may be placed in series in a closed circuit 
with a single pump. Such a circuit with three cylinders in 
series is shown diagrammatically in Fig. 15. The three 
cylinders must be graduated to the requirements of the 
heads. If one head is to move twice as fast as another, 
its cylinder must have half the volume. Also each cylinder 
must be so designed that the volume displaced in its 
piston-rod end is equal to the volume displaced in the head 
end of the next succeeding cylinder. This is evident from 
the diagram, as the oil supplied to the head end of each 
cylinder after the first one, comes from the rod end of the 
preceding cylinder. In order to keep the movement of 
such a set of pistons properly co-ordinated, the pistons 
must be run against their cylinder heads at the termina- 
tion of each cycle, so that they always start the next cycle 
in the same relation. The relief valves at A, B, and C 
permit oil to pass around any piston that has already 
stalled against its cylinder head during the back stroke, 
thus bringing all the pistons successively back against 
their cylinder heads. This series divides the total working 
pressure into as many parts as there are cylinders. This 
reduces the maximum working pressure available in each 
cylinder and tends towards large cylinder diameters. 
It is therefore sometimes better to use a multiple trans- 
mitter, consisting of one double-acting cylinder recipro- 
cated by the pump and operating several cylinders, whose 
piston-rods are attached to a single crosshead. Each of 
these secondary cylinders acts as a pump or impeller for 
its own individual driven or feeding cylinder. This 
system establishes several separate closed hydraulic 
circuits, each of which operates its feeding cylinder at 


definite speeds, the pressure in each separate circuit | 


depending on the resistance against the piston-rods of 
the respective feeding cylinders and on the corresponding 
piston areas. 

The strokes of all the impelling cylinders are the same, 
but their diameters and the diameter of the feeding 
cylinders may be varied to give any desired feeding forces 
and strokes to the respective feeding cylinders, providing 
the totals are within the power capacity of the pump. All 
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of the respective feeding cylinders are pro ional to 
the speeds and distances travelled by the piston of the 
main cylinder connected to the pump. In this case also 
it is necessary to provide means similar to those shown 
in the series circuit for bringing each of the feeding 
cylinders against this cylinder head at the end of every 
cycle in order to keep the pistons in co-ordination. In 
practice, both circuits require low-pressure make-up lines 
from the pump to each circuit. 

One of the most satisfactory arrangements for drilling 
and boring machines consists in a combination of a small- 
capacity variable-delivery pump, working at high pres- 
sures for feeding purposes and a large-capacity gear pump 
working at a small pressure for rapid traverses. his 
method is often more economical than employing a large 
variable-delivery pump, particularly where the cutting 
forces to be overcome are large relatively to the frictional 
loads to be overcome in moving the sli Further, one 
of the difficulties of employing gear pumps on drilling 
machines is eliminated, i.¢e., the case of different pressures 
occurring on each side of the throttle valve, so that when 
the drills break through the work, there is a sudden jump 
forward due to the rapidly reduced pressure in the feed 
cylinder. 

The cycle of operations required generally consists of 
rapid approach of the drills, feed forward for cutting, rapid 
return, and either stop or the commencement of a new 
cycle, these sequences being obtained by stops on the 
slides operating suitable valve gear. 

(4) Lathes.—The problem of applying hydraulic trans- 
mission to lathes of the standard type is less easy of 
solution than in the case of the machine tools previously 
described, and its use for feeding purposes is at present 
restricted to lathes of the short traverse non-screw- 
cutting type, known generally as the rapid-production 
multi-tool type. 

This is scarcely surprising when the difficulties of in- 
corporating separate cylinders and pistons for sliding and 
surfacing motions, together with a screw-cutting mechan- 
ism, are reviewed. The designer has the alternative of 
placing the cylinder for the sliding motion in front of the 
bed in place of the usual feed shaft, or down the centre of 
the bed. In one of the same longitudinal or vertical 
positions the feed cylinder for surfacing must also be fixed, 
for it is virtually impossible to place this in a transverse 
position in place of the surfacing saddle screw, owing to 
very restricted space, unless it is overhung in an incon_ 
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venient and unsightly position at the back of the saddle. 
For this reason final connection between surfacing slides 
is generally by link or gear motion from the piston-réd 
and not direct. 

In the event of fixing the cylinder positions along 
the bed front, the difficulty of locating the lead screw 
in the most suitable position, é.¢., in a protected position 
close to the slide, arises, or, alternat vely, the centre 
bed position of the cylinder may mitigate any advantage 
in the screw being so placed. For while the location of a 
saddle sliding on a bed designed on the narrow guide 
principle is ideal if the screw is placed close to the front 
guide, it is liable to produce cross-winding when the saddle 
is pulled by the piston-rod from the centre of the bed. 
These difficulties are, of course, accentuated in the case 
of a lathe with a bed longer than standard, a point being 
soon reached where considerations of strength and rigidity, 
and the fact that the length required for the piston-rod 
is approximately that of the saddle traverse, renders the 


arrangement out of the question. True it is, that 
the alternative of hydraulic motors coupled to 
the usual mechanical elements could be used, but 


the cost on lathes would be prohibitive for the following 
reasons. 

Of late years the tendency in lathe design has been to 
incorporate a change-feed box of the magazine type, 
giving any one of thirty different speeds or upwards. 
This has been not so much for the purpose of providing a 
large range of feeds, but for time-saving and general con- 
venience in screw-cutting. The cost of these somewhat 
elaborate gear-boxes has been partly offset by the saving 
of the usual set of loose change wheels, but if, in addition 
to this cost is added the extra equipment for hydraulic 
transmission, the building of the machine becomes an 
expensive proposition. The question next presents itself, 
What are the possibilities of dispensing with the feed 
gear-box altogether and using a hydraulic pump for feed- 
ing and screw-cutting ? Unfortunately for this purpose, 
while oil is considered to be incompressible, practical 
experience proves otherwise. Assuming that all leakage 
is prevented, under pressure oil acts as a spring, and from 
investigations of Hyde, published in 1920, the bulk modulus 
of compressibility of oil at 40 deg. Cent., and pressures 
of from 1 to 5 tons per square inch, ranges from 242,000 
to 315,000, being roughly equivalent, to a coefficient of 
0-35 per cent. for every 1000 lb. per square inch pres- 
sure. Experience with hydraulic presses also shows that 
great pressures of several hundred tons are developed 





588 THE ENGINEER Dec. 9, 1932 








without appreciable ram movement, so that actually it | On account of (4), it is inferred that when a liquid is | of its modulus of elasticity, These would both slightly 
would seem that the movement of a slide and the hydraulic | flowing past @ surface with a velocity less than the critical | affect the problem, but, neglecting minor points, sufficient 
pressure are not definitely correlative. | velocity, a film of stationary liquid is formed over the | has been indicated to explain the defects on some hydraulic 
The serious effect of slip through leakage must also be | surface ; the resistance is then due to viscosity only, planers, namely, sluggish reversal and jerky traverse. 
taken into account, and from investigations using a feed| For turbulent flow beyond the critical velocity, this | Another feature tending to create difficulties is the fact 
cylinder of 3}in. bore, and a pump capable of giving a| being the case in the machine -under consideration, the | that there is a limit to the suction oil — approxi- 
a pa feeding force of 1000 lb. per square inch, or a | frictional resistance is : mately 20ft. per second, one ne asd — oil 
tota é . i ool, i : ’ st, rill not follow up the circuit, thereby tendi create a 
emounted to 13 eubie inches of oil per minute. Aredus-| _{2) Pegportional to the square of the velocity. | Youn, ua ia 
tion of the pressure to 250 1b. per square inch brought | (3) Proportional hed the Fonsity of the fluid (7) Shaping Machines.—The limited _application of 
then, of & treverss being sot for in, per minute: with «| (2) Varying only slightly with the temperature. | Lites two types, ons in which the ol pressure system 
Nee me S oe $50 hs or Oin. per minute, with a | (5) Proportional to the area of surface in contact, and | @!V#@0e into Ewe dy yore yarns ee ee sa elim 
pressure of 2 - per square inch, and through | (6) Depending on the nature of the surfaces in contact. constitutes merely a speed-controlling eleme een 
increased duty the pressure rising to the maximum of | ; ? ’ tw .. | the electric motor and crank mechanism, and a@ second 
1000 lb. per square inch, causing a slip of 9 cubie inches A consideration of the investigations of the flow of oil type in which the hydraulic drive is employed directly 
ys oil, the rate of feed would be reduced to almost 5}in. for the actuation of the shaper head and for the control 
uring this period, a reduction of 14 per cent. The amount of the table movements. 
of leakage is practically constant ina given pressure, so Hydraulic Vice.—It is somewhat remarkable, in view of 
that increasing the feed to, say, 18in. per minute would 14 the rapid developments of pneumatic clutches and work. 
give a reduction of 4-5 per cent. Leakage takes place = An holding devices, that more use is not made of hydraulic 





past the piston and the distributing valves, and while the means for this purpose, particularly on machines where 
figures given could be reduced by special precautions to, surplus pressure oil is available. 

say, 1 per cent., it is more than doubtful if sufficient The author’s arrangement for a vice operated in this 
accuracy could be maintained for even commercial fashion is shown in Fig. 16, and is fitted with movable 
screw cutting. jaws to suit the character of the work. In operation, 

(5) Milling Machines.—The special requirements of pressure oil is admitted at A or B for clamping or loosening 
milling machines render the application of hydraulic the work. Travel of the piston C in direction of the arrow 
equipment somewhat more difficult than in the case of, opens the links D and through toggle action at E forces 
say, drilling or grinding machines, and even after very the jaws in an inward direction for clamping. A tap on a 
lengthy experiments the number of hydraulic milling reverse valve is used for controlling the entry of oil to 
machines in use is very limited. ports A and B. 

The conditions differ from those of other machine As it is often necessary to be able to move attachments 
tools in that the cutter sometimes has the effect of dragging of this kind over a limited distance, some non-rigid con- 
the table in advance of the feed. This is well known to nection to the oil supply is useful. Telescopic piping and 
be the case when the cutter is rotating against the work flexible tubing are generally employed with varying 
in the same direction as the feed, and can be overcome success, so that the arrangement, Fig. 17, is put forward 
in a mechanical feed by eliminating backlash between as a satisfactory alternative under many circumstances. 
the feed screw and nut. On a milling machine, with The piping is seamless drawn-steel tubing, bent as shown, 
hydraulic transmission, the pressure is made up of the and is found suitable for being sprung from the given 
hydraulic pressure, plus or minus the cutting pressure position to the extent of the dotted lines without any 
transmitted to the piston-rod, according to the direction trouble under severe conditions from fluctuating pres- 
of cutter rotation, and it is essential, therefore, if the sures and vibrations of the pressure oil. 


motion is to be uniform, that the pressure urging the The success of the arrangement is due to the coiling of 
piston forward should be constant. the tube, two turns near the unions and one for the centre 


(6) Planing Machines.—In the field of reciprocating coil allowing movement in all directions and being entirely 
machine tools, mechanical transmission is making a more free from vibration. The joints at A and B are not 
determined opposition against the inroads of hydraulic required, but denote the jointing positions if short lengths 
power than in the case of rotary machine tools. . of piping only are available. 

This is not surprising when it is realised that the table | (To be continued.) 
traverse of, say, @ grinding machine, is merely a com- | ; 
paratively slow feeding motion with the resistance approxi- 

mately equal on forward and reverse strokes, whereas on, | . 

say, @ planing machine, the table traverse must operate | XTY YBA 
at what is equivalent on a rotary motion machine to the - - be iat me Ane. 
work speed or cutter speed. In addition, the tabje THE inscription on the Monument, hard by London 
_must reverse at speeds up to three times this amount Bridge, accusing the Papists of having started the Great 
for the return, and be capable of taking heavy cuts on Fire of 1666, has long since been removed ; but there is 
rough castings or forgings on the forward stroke. _ ee still another object in the Metropolis which continues 
The attempt to introduce hydraulic transmission to to “* rear its tall head and lie.”’ Perhaps, it would be more 
planing machines is based on a@ desire to eliminate the FiG. 16—HYDRAULIC VICE correct to say that the red granite obelisk which stands 
aie which a = oy note a members, on the Thames Embankment near Waterloo Bridge has 
ee eee ome | ey ; oth — ym yer had falsehood thrust upon it. Its hieroglyphic inscriptions 
oe cat alt teed or se, Seroae ceveln earners fo Tepes end Beem Sa ote 
pate — out of mesh with the driving gears, ae noticing arises at the point of reversal. It is well established that 4 of oe Egypt, _ ~ a = — ra) seam 
that the table traverse is probably under 2in. even on | ® Stat excess of power is required at this point on a = ms =~ = =. eee —~ or eh Tiicedeee 
the return stroke,” whereas, under normal conditions, | ™¢chanical drive, and the attempt to reverse a rapidly an La y nia Bh ~ poy ly - —" ~ 7 wn 
with the belt on the loose pulley, the table will travel | moving column of oil is analogous to this. Although the —— v orum oo = ve _ pt lek — ad Ae 
several feet. It is claimed, therefore, that a system of | Pressure oil may be checked at the pump, there will be a —_  Hatler oe “1 pe = oo ~ were one ? 
hydraulic transmission, considerably diminishing both | Sudden rise in pressure of this oil due to the momentum | ®T* one at He mY Is ale ae “Grin aaah th py a payee 2 
the reversing mass and driving gears for the table, should | being destroyed by the counter-pressure of oil at the oppo- wy | ve ne bon an ~- “fellow ow oa A 1 ~— 
luce @ maximum de of efficiency, quiet running, | Ce ee eee 
aie u : on a ere , y4q g, an upright condition, but it, itself, fell, and as long ago as 
and a planed surface devoid of chatter marks. As may | 1610 it was recorded that it was half buried in sand and 
be anticipated, the initial success in this direction lies | rubbish. In 1819 Mehemet Ali presented the fallen obelisk 
ae machines of the shaper, or planer- to the | are he peg _ the —_ ~ of ae 
ee : , . — y George IV. deci to leave it where it was. For another 
rae woe on to planing woe Se ne mpneeae | fifty years it remained beneath the sand of the Alexandrian 
“ y' a“ Syme “one a echo hig ; —_ seashore, an object of great interest to antiquarians 
tas . = t a ees “" gg result 0 bi and historians, but rejected as an ornament for London. 
_ — , ag en > i Pm ny = Certainly, it was no mean problem to devise a way of 
effect this pty oil Prmaetina gral oa siaaie Gplindee embarking this prostrate stone, 64ft. in length and weigh- 
and piston in the conventional way would probably lead Sanh ree 7 Moy geen | ot) all — 
to failure due to the enormous stresses set up in the pi pn ag a eeeaee ae ale ae ~ Soo monger 
lines at the point of reversal, and the tendency roach : bcc os aan tes meek te 7 ~ 
to be to use two or more cylinders Even 80, the difficulti Q eR Ace pg eed a ain 
ihe . A tae . ’ ~~ on either side of it, to lay down rails in the trenches, and 
of utilising cylinders increase greatly with the length i ' on each rail to erect a framework mounted on a number 
ot Se enecnane ; the pnape ie — otras te gar ge y of wheels. ,The two frameworks were to be tied together 
through the cylinders, po es consideration of the hala -_ hea Dy andes, ben povny Peay we sens ra e on 
e conity paca Hagel is Ar 2g vin ate gored with carrying bars inserted beneath the needle. When 
the slippage requirements demanding relatively high Sikee Ghar Wasitio wis $0 bh enetveled af oh 9a tows Oe 
viscosity, while to reduce hydraulic friction a low viscosity j stone nded by the rods from the cross beams of the 
is necessary. In addition, the pressure oil should also be ; framework carriage. Further excavation and rail-laying 
suitable for lubrication. : 3 - would then enable the carriage and needle to be moved 

Fluids in motion are subjected to certain resistances e- forward down the shore. At the end of the railway a 
be electron > a an ae pence: an 2 ship’s hull sent out in sections from England was to be 

: main] omy . erected on.a slipway. A portion of the bow end of the 
ee to sliding bg rag bs gee dm sew ty 4 ship was to be Toft off and through the gap the railway 
posbubiy, dup, te tite Genco besten dis anal 4 tt + apt Agee 2g Soa ade Rage oe Fiat gad ee 

aus . the carriage and t n le n e stowec 

plane inclined to the plane of shear. The resistance within the hull the bow end was to be ple arn | and the 
would then be equal to the components of this tension, ; ship towed to London. With certain modifications this 
in the plane of shear. It has been suggested that the | : scheme, or something very like it, was eventually carried 
gt ag = Spmndy nape eam pom enn ee kak Coe ef teins ta ae 
basi : involved in the work of transportation, but a kindly 
primarily ow p ay - tr et oy has been — yo _ ne oa benefactor was found in the person of Sir Erasmus Wilson, 
motion of @ fluid is a steady streamline flow for low | - - the eminent surgeon and philanthropist, who undertook 
velocities only. After @ certain velocity is reached the | 0S. 17-—-FLAERS Puree financial responsibility for the scheme. A storm of great 
motion is no longer steady and eddy currents appear. violence arose while the needle was being towed through 
The velocity at which the flow changes from steady to | site side of the piston. This tends to cause @ pressure|the Bay of Biscay. The tow rope rted, and for a 
eddy flow is known as the critical velocity. _ . | wave to be transmitted along the cylinder, which may | time it appeared as if the ancient obelisk was to find a 

For liquids moving with @ steady streamline motion, | set up serious vibrations. The magnitude of this pressure | lasting place of rest at the bottom of the sea. The adven- 
the frictional resistance obeys certain laws, but once the will depend on the speed of the reversal and on the length ture, however, ended hap ily, the expedition reached 
toe Seen, S. gaan, there is a distinct change in | of the pipe. This sudden rise in the pressure is known as | the Thames in safety, and the obelisk was erected in 1878 

sd oie an ve Baas il) POU BL! RN the hammer blow and the ~~ mega of the pressure wave on the spot whereon it now stands. To-day, it is the 

malin , wle object of a certain amount of anxiety, for the slow attack 


: 
(1) Proportional to the velocity. we be found from p= ot lb. per square inch, where of our atmosphere, combined with the damage done to 
(2) Independent of the pressure. | L is the length in feet, v the velocity in feet per second, | it by a German bomb during the war, seems to promise 


(3) Proportional to the area of surfaces in contact. and ¢ the time in seconds in which the liquid is brought | the decay of its inscriptions at no distant date. The 
(4) Independent of the nature of the surfaces in| to rest. This is the simple theory only; actually, the | twin obelisk which was still erect in 1872, was taken to 

contact, and | liquid would compress on account of its bulk elastic | the United States in 1880 and re-erected in New York’s 
(5) Varying greatly with the temperature. modulus, and the pipe would expand laterally on account ' Central Park. 































































































through pipes is of value in studying the problem of 
hydraulic planer drives, although the main difficulty 
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Railway and Road Matters. 


Tue Parliamentary Notices for the present session of 
the four grouped companies contain, with one exception, 
no application for ny to make new railways. The 
exception is that the Great Western desires to build a 
en Westbury and another on the Malmesbury 
ranch, 


Srxce the Great Western Railway Company instituted, 
fourteen years ago, as & pioneer in railway service, a 8 
suggestions scheme, over 43,500 suggestions have been 
received and they now average ten aday. The suggestions 
relate to traffic questions and matters of train operation 
and safety in wollen 


Ow the retirement of Sir Walter B. Clode, K.C., from 
the office of President of the Railway Rates Tribunal, 
Mr. Bruce Thomas, K.C., was appointed to succeed him 
as from November 26th last. Sir Walter Clode was 
originally appointed President of the Railway Rates 
—— in November, 1922, and has held office since 
that date. 


THe G.W.R. Company is adding 175 to its present 
stock of 1248 containers. This is a result of the increasing 
popularity of containers for all types of traffic, particularly 
for furniture removals, for which a new type of con- 
tainer is to be constructed. This type will have slotted 
sides enabling the various articles to be firmly secured 
during transit. In December, 1929, the company’s stock 
of containers numbered 418. 


It was intended to launch, on Tuesday, November 29th, 
at the yard of Denny Brothers, Ltd., Dumbarton, a new 
steamer for the Newhaven-Dieppe service of the Southern 
Railway and the French State Reitwaye jointly, but owing 
to a gale the iaunch had to be post new 
steamer will be a sister ship to the “ orthing " and will 
be the fifth cross-Channel steamer to be called “ Brighton.” 
The first was put into service in 1847. She will have a speed 


of 25 knots. 


THE sequel to the grouping agreement between the 
London, Midland and Scottish and the London and North- 
Eastern companies is that there is no longer any need for 
such jointly owned lines as the Cheshire Lines and the 
Midland and Great Northern Joint to be operated by an 
independent set of officers and staff. A difficulty that 
might thus arise has been met by the appointment of Mr. 

8. T. Burgoyne, the of the Ch e Lines, to be 
the passenger emmy the North-Eastern area, London 
and North-Eastern way, in place of Mr. J. T. Naisby, 
who retires at the end of the year. 


Tue first main line electrification scheme of the U.S.8.R. 
has recently been completed, says Modern T 
It comprises the 40-mile section from Zestafoni to Khas- 
huri on the Batoum—Baku line, where continuous gradients 
of 14 to 3 per cent. predominate. The electrification is 
earried out on the 3000-V D.C. system, and the eight 
2725 H.P. locomotives placed in service are equipped with 
regenerative braking. Two of these locomotives were 
built in the United States, most of the equipment for the 
remainder being constructed in Russia. A further seven 
locomotives, which are now being put into service, have 
been built in Italy. 





Tue whole of the Bangor section of the Belfast and 
County Down Railway, 13 miles in length, is now protected 
by automatic signalling, and the only signal-box in con- 
tinuous use is at Holywood, where some of the trains from 
Belfast terminate and reverse. The line between Holywood 
and Bangor, 7} miles, has just been done, and the work is 
of interest because the signals are of the banner type and, 
further, they are approach lighted, i.c., a coming train 
illuminates its own signals and extinguishes them after 
passing. The banner signal was invented by the late 
W. R. Sykes, and the present work has been carried out 
by the W. R. Sykes Interlocking Signal Company. 

THe speed by which train movements are made is 
gauged by what is shown in the Railway Returns, as the 
train miles per train-hour and per engine-hour. The 
coaching train figures were 14-72 and 11-66 respectively 
in 1931 as against 14-59 and 11-55 in 1930. The freight 
train miles per train-hour rose to 9-11 from 8-83, and per 
engine-hour increased from 3-53 to 3-61. The length and 
weight of the f it trains must, however, be considered 
in that relation. all these respects there was a falling- 
off ; the average number of wagons per train decreased 
from 34-14 to 34: 12; the proportion of loaded to total 
wagons from 66-91 per cent, to 66-44 per cent.; the 
average wagon load decreased from 5-59 tons to 5-50 
tons; and the average train load from 127-71 tons to 
124-73 tons, 


Locomotives owned in America on October Ist, 1932, 
stated Mr. M. J. Gorman, at the American way 
Association meeting, totalled 52,936, a reduction of 
12,135, or 18-6 per cent., coi with the number 
owned in 1924, which marked the highest number on 
record in any one year. At the same time, there has been 
an increase of 16-4 per cent. in the tractive power of loco- 
motives and, for thé ten-year period, an increase of 
19-4 per cent. Freight cars auel by the railways of the 
United States now ‘Seal 2,141,647, a reduction of 223,025 
cars, or 9-4 per cent. compared with the number owned 
in 1925, when the ownership was the hi on record. 
The average capacity of freight cars to-day, however, is 
47-07 tons, an increase of nearly 2} tons since 1925 and 
an increase of 3-71 tons in the past ten years. 


For service on Anglo-Scottish expresses between 
London and Edinburgh and Glasgow, there has recently 
been completed at the Wolverton works of the London, 
Midland and Seottish Railway the first of a new series of 
corridor brake composite (first and third-class) coaches 
built to fhe sosten of Mr. W. A. Stanier, the company’s 
Chief M Engineer, Among new features of 
interest i in these vehicles are the provision of 
arm-rests specially sprung and upholstered seats in the 
third-class compartments, impro interior lighting to 
enhance the comfort of while reading, and 
chromium-plated finish to interior metal fittings. The 
vehicle has one and a half first-class and three and a half 
third-class compartments, seating in all six first-class and 
twenty-one third-class passengers. 


Notes and Memoranda. 


Sueets of steel, made by the Sandvik Company, 
only 0 -003 mm. thick, are on exhibition in Stockholm. 

In the United States it is considered that natural day 
light will adequately penetrate office buildings to a Pra 
of 27ft. if the rooms are 11 }ft. high. 

Snow removal from the roads of Ontario costs from 
80 dollars to 220 dollars per mile, The cost in Montreal 
is 290 dollars. The snowfall in Quebec last winter averaged 
116in. 

THE pipe line which supplies. Churchill, Manitoba, with 
water has been insulated with a 4ft. covering of moss cut 
from the muskeg. It requires about 5000 tons of moss to 
cover a mile of pipe. 

Ir is said that the Delaware and Hudson Railroad 
Corporation has developed a of manufacturing 
steel railway sleepers by means of which their cost has 
been brought down to 4 dollars each. 


Ir is now said that the “ spotting "’ of fish shoals from 
aeroplanes, for the guidance of fishermen in the open sea, 
has proved té be too costly and uncertain to be of any 
practical value to the national fisheries. 


A REINFORCED concrete pavement over 1000ft. — b by 
46ft. wide and 8in. thick, laid over made gro 
Toronto, settled transversely, It was brought up to 
grade by boring holes at 15ft. centres and forcing in cement 
grout under air-pressure. The pavement was raised in 
lifts of 1}in. without any transverse cracks developing. 


In New Zealand a high-level water tower of 3,000,000 
gallons capacity, having a minimum diameter of 84ft. 
and a minimum top water level of 85ft. above the founda- 
tion level, has been constructed out of steel with arc 
welding, and the cost of the water tower worked out very 
much lower than it would have been had reinforced 
concrete been adopted in the design. 


A CORRESPONDENT of the Electrical Times has had 
occasion to deal with a battery-charging set, consisting of 
the usual engine, dynamo, accumulators, and switchboard. 
Trouble arose when the auto-cut-in came into action, the 
closing of the contacts splashing the mercury over the 
edge of the cups. A single drop of lubricating oil was put 
on top of the mercury in each cup, and since then no furt 
trouble has been experienced. 


ACCORDING to a communication by H. H. Laurie in a 
recent issue of Machine Design, three types of X-ray 
analysis have been developed, all of which are applicable 
to the metal-working industries :—(1) Analysis by absorp- 
tion, giving shadow pictures on a film or fluorescent 
screen ; (2) analysis by interference or diffraction patterns ; 
and (3) spectral analysis, a photographic record of charac- 
teristic spectrum lines of any material. The first method 
is the easiest, least expensive, and most readily analysed. 
Its applications in the field of metals lie in the detection 
of flaws in castings and welded structures subjected to 
high pressures or stresses. 


ACCORDING to a paper submitted by Dr. G. A. Hankins, 
of the National Physical Laboratory, to the International 
Association for Bridge and Structural Engineering, no 
practical method of non-destructive testing is immediately 
available whereby it is possible to obtain a positive indica- 
tion of the quality of the majority of the welds which 
may be present in a welded steel structure. Certain 
methods of non-destructive testing are undoubtedly of 
value in particular cases, but the difficulties arising in the 
general application of such tests to welded structures are 
much greater than in most uses of fusion welding. The 
difficulties, however, may not be insuperable, and it is 
hoped that investigators will continue their work in the 
development of such tests. 

Tue Physical Review for October 15th contains an 
interesting suggestion for a high-voltage generator. It is 
known that large frictional charges are produced by 
blowing dust-laden air against a conductor. Experiments 
show that a charge of 6 x 10-* coulombs can be produced 
by blowing | gm. of diatomaceous earth, and it is suggested 
that a machine could be constructed to generate | milli- 
ampére at potentials of the order of one million volte. 
An tal apparatus was constructed in which 
1-5 gm. per second of diatomaceous earth was blown 

tubes and then through metal tubes 

diametrically in a spherical corona shield. 

A voltage of 260 kilovolts was obtained, and a current of 

8 x 10-* ampéres could be drawn from the sphere at this 
voltage. 

Iw the construction of the framework of the R.C.A. 
building in New York, four of the columns had to carry a 
much heavier load than their neighbours. They were 
co’ uently made of silicon steel and were fabricated 
dyin. longer per story than the carbon steel columns that 
surround them because of their greater shortening under 
load. This theoretical difference in shortening, it will be 

noted,.is due to the fact that the 20,000 lb. per square inch 
working stress used for the silicon steel is Te 8000 Ib. per 

uare inch greater than that used for the carbon steel, 
the modulus of elasticity for both ‘materials is the 
same. Beam connections on the silicon columns were 
detailed as if the beams were level, a necessary expedient | w 
if the connection was to be rigid enough for wind load after 
the silicon steel columns had shortened under load, 


Accornprine to Mr. N. L. Evans, of LC.1., soda ash is 
rapidly establishing itself in this country as one of the 
chea: means of improving the quality of cast iron, and 
helping it to meet modern demands. First used simply as 
a desulphurising agent, it has been found subsequently to 
have a marked refining and degasifying action on the 
metal. It helps in the production of sounder castings, 
which can also be more easily dealt with in the machine 
shop, and its effects on the economic side of foundry work 
cannot be neglected in the face of present-day ey 
Some of the branches of the iron industry in which the 
soda-ash process has already gained a firm footing are :— 
The manufacture of refined pig iron and alloy pig iron ; 


heavy y iron castings, particularly those used in 
chemical plant; converter steel castings; malleable 
castings ; and motor cylinder and other high-grade cast- 


ings which are required to withstand pressure. 

















Miscellanea. 


A LARGE sugar factory is being put up at Dehra Dun, 
India. 


Rapriem is reported to have been discovered in the 
Nanyuki district of Kenya. 

A wrTRoGEN fixation plant is to be put up at Nagoya, 
Japan, at a cost of £2,000,000. 


A Larner deposit of magnesite has been discovered near 
Kitzbihel, in the Austrian Tyrol. 


Ir is proposed to put up a large paper-making factory 
at Stoke-on-Trent at a cost of about £500,000. 

A wares factory for canning fruit and vegetables is 
to be erected at Aintree. It will employ about 100 hands 


Ir is reported that very promising petroleum deposits 
have been discovered in Zisterdorf in Lower Austria, at 
a depth of 786 m. 


Panis is to be brought within ten days and London 
within eleven days of Hong Kong and South China 
generally by a regular French air mail. 

Tue 3-mile viaduct connecting Newark, New Jersey, 
with Jersey City, which crosses the rivers Passaic and 

k, has just been opened to traffic. 

JaPan’s only airship is to be dismantled. This decision 
has been taken by Navy Department officials. The reason 
is stated to be the high cost of repairs, and the difficulty 
of refilling the gasbag. 

Tue Government of Irak has ordered six twin-engine 
military aeroplanes from the De Havilland Aircraft Com- 
pany. The type ordered is new, and is a biplane fitted with 
two “ Gipsy Major "’ inverted engines of 130 H.P. It will 
have a speed of about 110 m.p.h. 


A CASTING comprising 94 tons of metal was made 
recently at the Newhall Works of the Brightside Foundry 
and Engineering Company, Ltd., Sheffield. The metal 
was poured into a mould approximately 9ft. 6in. square 
by 7ft. deep. The finished product will be an anvil block 
for a 4-ton drop stamp. 


rted that the Soviet Scientific Research Insti- 

tute for the Peat Industry has succeeded in working out 

@ process for the manufacture of alcohol from peat. At 

t @ semi- scale plant is being erected for the 

her investigation of the process. The alcohol is 

intended primarily for the manufacture of synthetic 
rubber. 

Fourruer delay has been caused, says the Canadian 
Engineer, in the construction of the Wellington-street 
tunnel under the Lachine Canal at Montreal, by seepage 
from the canal. The situation is, of course, not as difficult 
to handle as it was in the spring when a considerable 
amount of water escaped through the bottom of the canal 
into the tunnel workings. 


Ir is 


Wrisnirec’s new Salter-street viaduct, a structure 
nearly $ mile in length over Canadian Pacific Railway 
yards, was officially opened to the public on October 26th. 
The bridge is of the steel deck girder type, with the 
approaches at both ends of concrete, and the total length 
of the structure is 2180ft. The concrete and asphalt- 
surfaced roadway is 50ft. wide, and 7ft. sidewalks on 
each side make up the total width for the bridge of 64ft. 


Tue third blast-furnace in the Kossagorskaia Savod 
Plant, near Moscow, started working a few days ago. 
It is the largest of its kind for the making of pig iron from 
brown iron ore, and has a capacity of 697 cubic, metres. 
Ite total t is 27 m., and it has been built after the 

ttern of the third blast-furnace on the Karch metal- 

i lant in the Crimea. The projected total output 
of the Kossagorskaia Savod plant in 1933 is 219,000 tons 
of pig iron. 

THE new letter office extension to the General Post Office, 
Mount Pleasant, provides the largest sorting office in the 
world, and 50,000 square feet of sorting area are already 
open for the Christmas rush. In order to enable work to 
be ed up to the greatest extent, unbroken floor space 
was obviously essential, and the problem of heating 
was studied from that angle. As a result the panel warm- 
ing system has been installed. The heating in the main 
floor space is by means of low-temperature embedded 
ceiling panels, although small parts of the building, such 
as the stairs, passageways, and lobbies, are heated by cast 
iron radiators. 

Iw the course of an address on ‘‘ Salesmanship "’ before 
the Insurance Institute of Leadon ‘ on December 5th, 
1932, Sir Francis Goodenough said :—*‘‘ One of the chief 
problems of commerce to-day is the securing of the right 
type of personnel, having received a sound, general, 
fundamental education which has taught them how to 
observe, how to deduce from facts observed, how to think, 
and how to act; and then to organise the further educa- 
tion and training of such recruits in the principles of 
commerce and in the science and art of selling. This is 
the problem to which employers must give full, thorough, 
and constant attention, and in order that they shall 
secure the right candidates for recruitment, they must be 
Pr to offer prospects of promotion and pay that 

attract to the service of commerce the best type of 
young men and women judged by character and per- 
sonality, as well as by ability.” 

Tue otherwise rather colourless task of making a search 
through the specifications in the Patent Office is, says the 
Industrial Bulletin of Arthur D. Little, Inc., at times 
delightfully enlivened by the appearance of a really funny 

tent. We have, it continues, been particularly ‘amused 

y the device for shooting gravel at cows standing on 
salivead tracks ; by medicines reminiscent of the witches’ 
broth in “ Macbeth, ” by dishes containing spikes to pre- 
vent meat from slipping away from the unwary diner ; 
by mirror-bearing fish bait designed to appeal to the vanity 
af teadie fishes; and by a most ingenious combination 
grocer’s carton, slicer, grater, shreader, fly-trap, and 
mouse-trap. Issuing such patents is no reflection upon the 
activities of the Patent Office, whose chief function is 
to determine whether or not the patent applications pre 
sented to them show invention and novelty, and not to 
conduct investigations into questions of commercial value. 
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BASIC BESSEMER STEEL. 


THE year 1929 was, in respect of the production 
of steel ingots and castings in Great Britain, almost 
a peak year. The output has, indeed, only once 
before been exceeded in the history of the industry. 
It amounted to 9,636,200 tons, of which no less 
than 8,884,000 tons were made by open-hearth 
processes. It was actually a peak year in respect 
of the production of steel in three out of four of the 
chief steel-producing countries on the Continent. 
The aggregate production of steel ingots and cast- 
ings in France, Belgium, Luxemburg, and Ger- 
many, and in the Saar in 1929 was, in round figures, 
35,000,000 tons, of which 22,000,000 tons were 
made by the basic Bessemer process. In Luxem- 
burg, for example, 2,669,759 tons of basic Bessemer 
steel were produced out of a total output of 
2,702,257 tons. In Belgium, basic Bessemer 
steel accounted for 3,595,070 tons, out of a total of 
4,109,500 tons. In the year under consideration 
Belgium alone exported to the United Kingdom 
1,462,000 tons of steel manufactures, out of a 
total importation from all countries of 2,451,000 
tons, or approximately 60 per cent., all of which, 
in addition to most of the remaining tonnage from 
other Continental countries, must be regarded as 
having been made by the basic Bessemer process. 
The foregoing figures may be tedious, but they 
serve, nevertheless, to bring out in a striking 
manner the marked contrast between British and 
Continental practice in the manufacture of steel 
ingots, and the noteworthy fact that 63 per cent. 
of the steel made by the principal countries on the 
Continent is produced by a process which, although 
it originated in Great Britain, has long since been 
discarded in this country. That so large a propor- 
tion of the steel imported into Great Britain con- 
sisted, and still consists, of basic Bessemer steel 
affords, moreover, conclusive evidence that there 
exists in this country a heavy demand for such 
material—a demand which can no longer be satisfied 
by British steelmakers, and has for years past 
been left to foreign steelmakers to supply. 

It is these considerations which invest with such 
special and timely interest the announcement that 
Messrs. Stewarts and Lloyds are about to embark 
on the undertaking which it has been an open 
secret for over a year past they have had in con- 


templation, and are to lay down a large plant at 
or near Corby, in Northamptonshire, for the manu- 
facture of steel by the basic Bessemer process, 
thereby reviving a most important branch of the 
iron and steel industry, which, although flourishing 
on the Continent, has, from a multiplicity of causes, 
fallen into complete disuse in the country of its 
origin. Technical details of the new scheme are 
not as yet forthcoming, but it is evident from the 
particulars already made public that it has been 
conceived on a broad scale, and has all the necessary 
technical and financial backing needed to secure 
its success. It is, moreover, one which cannot fail 
greatly to assist in the general revival of the iron 
and steel industry, and more particularly of those 
branches subsidiary thereto—the mining of British 
iron ores and the production of pig iron, which have 
of late suffered so severely from the prevailing 
depression of trade. Continental basic Bessemer 
steel is essentially cheap steel. That a demand 
for cheap steel of this description exists in Great 
Britain is obvious from the import figures instanced 
above. That that demand can be satisfied, in the 
main, by the home manufacture, cheaply enough 
to suit those who have hitherto been buying it 
from abroad, may be taken for granted. Neither 
Stewarts and Lloyds nor the Bankers’ Industrial 
Development Company are in the least likely to 
have embarked on such a scheme without having 
ascertained fully all the possibilities of the case, 
the question of costs, and the scope of the market, 
and having satisfied themselves that not only was 
the scheme feasible, but that it should prove 
remunerative as well. Not only, therefore, will 
they have had in mind the mere replacement 
of the foreign steel hitherto finding its way into the 
British market, but it is reasonable to assume that 
they believe that they will eventually be in a 
position to supply foreign buyers as well with some 
at least of the steel which has hitherto been derived 
almost exclusively from the Continental nations 
which have made the production of cheap basic 
Bessemer steel a speciality. The process to be 
employed must, furthermore, stimulate greatly the 
manufacture of pig iron, for ordinarily the basic 
Bessemer process does not involve the use of scrap, 
whereas the open-hearth process uses scrap in ever- 
increasing quantities, to the detriment of the pig 
iron and iron ore industries. 

The prospect of the revival, in Great Britain, of 
the basic Bessemer process opens out, however, 
issues far wider than those relating only to the 
replacement, by home-made steel, of part or all of 
the steel which, to the vexation and embarrassment 
of the home trade, has hitherto been coming—at 
dumping prices—from abroad. It raises the 
question of the possibility of rehabilitating a make 
of steel which has not only fallen, in this country, 
into desuetude, but into disfavour as well. What- 
ever may be alleged against the use of such steel 
for many of the purposes for which, in this country, 
it is debarred, the fact remains that those objec- 
tions are not recognised, and basic Bessemer steel 
is not so debarred, on the Continent of Europe. It 
is currently used in France, Belgium, and Germany, 
to say nothing of most other countries on the Con- 
tinent, for structural purposes, for shipbuilding, 
and for the manufacture of railway rails, as well 
as for the secondary and comparatively inferior 
uses to which it is put in our own country, namely, 
in the tin-plate trade, and for tube strip, for which, 
even in Great Britain, many manufacturers evince 
a distinct preference for it. How and why did 
basic Bessemer steel fall in this country into dis- 
favour? There have been many reasons, and not a 
few unreasons. When the Bessemer process was 
first introduced metallurgical knowledge of the 
manufacture of steel was still in a comparatively 
elementary stage; metallography itself was not 
born until at least eight years later, and its applica- 
tion to metallurgical research was a development 
of many years later still. Little was known about 
oxide or other non-metallic inclusions in steel, and 
nothing at all of the doctoring of badly over- 
blown metal with aluminium and other “ dopes ” 
used to mask imperfections in the manufacturing 
process. The phenomena of segregation had hardly 
been observed, and still less studied. In the manu- 
facture of acid Bessemer steel—the only kind 
made when the process was first invented—pure 
materials were needed and obtainable without 
difficulty. There was no “‘ after blow ” to run the 
metal to a dangerously low carbon point and incur 
the risk of wild over-oxidised metal. An empirical 
knowledge of how to make good acid Bessemer 
steel, slowly acquired, led to the production of 
reliable metal which complied easily enough with 
the by no means stringent engineering and other 








requirements of the day. The acid Bessemer 
process had several years’ start of the open-hearth 











process, likewise worked with pure materials and 
well-selected scrap, on an acid lining, and there- 
after the two processes progressed side by side. 
The cheapness and convenience of the Bessemer 
process were offset by the growing cheapness of 
scrap, and, be it conceded, by greater ease in con- 
trolling the charge in the open-hearth process. 
Nevertheless, the two processes developed together 
and have together survived in this country, to the 
present day, and as both are capable of producing 
steel of the very highest grade, both are likely to 
survive. The basic variant of both processes was 
first described in 1881, by which time the acid 
Bessemer process had been established twenty-five 
years and the acid open-hearth process twenty 
years. The new process had therefore to face the 
competition of both, and the hostility of the vested 
interests which had had time to entrench them- 
selves. This situation was, however, peculiar to 
Great Britain ; the Continental nations had not 
then made anything like the progress they have 
since made, largely owing to the introduction 
abroad, of the new process, by metallurgists with 
no parti pris, and industrialists free to adopt a 
method which seemed to promise cheapness and 
efficiency. In 188] the total steel production of 
Great Britain was one and a-quarter million tons. 
That of Germany was well under a million. Ten 
years later the steel production of Great Britain 
was just under three million tons, of which but 
one-tenth was made by the new basic process 
which had originated in that country. A year later 
Germany had outstripped Great Britain as a steel- 
producing country, and her output of 3,163,000 
tons comprised no less than 2,344,754 tons made 
by the still comparatively new ‘“‘ Thomas ”’ process, 
the name by which the basic Bessemer steel pro- 
cess has always been known, in honour of its 
British inventor, on the Continent. 

The inference is one which should be duly noted. 
In Great Britain the process languished, and with 
it practice. In Germany it progressed and with 
it the scientific research and investigation needed 
to perfect it. Let us admit without reserve that 
badly made basic Bessemer steel is very bad steel 
indeed. It was badly made in Great Britain and 
lost favour. Well-made, it is a material well 
suited to a host of purposes. It was made well in 
Germany, in France, in Belgium, in Luxemburg, 
and in the Saar—wherever, that is, suitable ores 
and the needful metallurgical skill and scientific 
knowledge co-existed. The method grew in 


favour and has become easily the predominant 


Continental method for the manufacture of 
steel. As we say, the product is not the best, but 
it is good enough for many purposes for which 
the use of the best steel is an unnecessary extra- 
vagance. Abroad it has been brought, by pains- 
taking research, to considerable perfection. In 
Great Britain first neglect and then abandon- 
ment altogether of its manufacture has led to the 
belief that all basic Bessemer steel is bad steel. 
It has led to its being debarred .by engineers 
for many uses for which it is, when well made, 
quite suitable. We recognise to the full its 
limitations, but at the same time we trust that its 
revival in this country will be regarded with an 
open mind. It means a great deal to the industrial 
welfare of Great Britain, and for that reason, if no 
others, existing restriction on its use should be 
modified wherever it is safe to do so. The whole 
open-hearth interest, now more strongly entrenched 
than ever in this country, is hostile to the revival 
of the basic Bessemer industry ; the discussion of 
the paper read by Mr. Vernon Harbord at the May 
meeting of the Iron and Steel Institute last year 
on the possibilities of such a revival in this country 
showed that clearly enough. Nevertheless, the 
last word as to the merits or demerits of ferrous 
materials, or as to their suitability or otherwise 
for specific purposes, lies, not with the manufac- 
turer, but with the engineer. The great new enter- 
prise of Messrs. Stewarts and Lloyds will afford 
British engineers an opportunity of reviewing the 
whole case for and against basic Bessemer steel, 
with this new factor in its favour—that it will, in 
future, be a British product, and not a foreign 
product dumped into this country to the detri- 
ment of the iron and steel industries as a whole. 


Unemployment of Professional Engineers. 


ALTHOUGH there are fairly strong reasons for 
believing that the long trough of industrial depres- 
sion is filling up in this country, many months 
must pass before what may be regarded as a normal 
measure of occupation returns. It is estimated 
that even when that day arrives, not less than one 
million of the insured population will always be 
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unemployed. The country has, therefore, to think, 
not only of the temporary problem of absorbing 
some two million workers into industry, but of the 
permanent problem of finding occupation for about 
a million persons of both sexes. Furthermore, we 
must face the indications that the working of 
shorter hours will become an absolute economic 
necessity, and that means for the proper use of 
more hours of leisure will have to be offered to 
many millions who have no idea what to do with 
themselves after working hours. That something 
may be done by local and sporadic efforts to satisfy 
these problems is demonstrated by an illustrated 
pamphlet, entitled ‘‘ Unemployment and Oppor- 
tunity,’ recently published by the National 
Council of Social Service, of 26, Bedford-square, 
W.C.1. This pamphlet shows that in various parts 
of the Kingdom groups of unemployed workmen 
have built for themselves workshops in which they 
make useful articles and toys for their homes ; 
others have undertaken the levelling, draining, 
and turfing of a parcel of waste land to convert it 
into a recreation ground ; yet others have recon- 
structed an old Roman bridge over a stream on 
Blackstone Edge between Chester and York: 
others are developing allotments, reading up 
selected subjects, improving their physical fitness 
by regulated exercises, or keeping their hands in 
by the restoration of old motor cars. All these 
things are done in such a manner that they neither 
jeopardise the receipt of out-of-work pay nor 
hamper preparedness to take regular employment 
if and when it is offered. 
We have nothing but the highest praise for these 
efforts, and we trust that the circulation of the 
pamphlet to which we have referred will cause 
those who have leisure in suitable districts, and the 
small amount of organising ability which seems to 
be called for, to undertake the initiation of similar 
schemes. But it is evident that in all these cases 
it is principally, if not wholly, the real working 
man who is considered. In all schemes and debates 
on unemployment, we find the same thing. The 
unemployed of whom the politician thinks are 
persons insurable under the national scheme, 
persons of whom very few could ever become 
leaders of industry or could be entrusted with 
great responsibilities. It is forgotten, perhaps, 
that there is much unemployment in higher walks 
of life, and that unless it can be checked, the 
result upon the future progress of industries must 
be serious. Professional men—and we think first 
of engineers—are suffering very severely from the 
slump. Many of them were in the employment of 
works which have closed down entirely, or been 


with advantage interest themselves, and we are 
happy to know that one, at least, is giving con- 
sideration to it. But it is very difficult indeed to 
propound definite schemes, and not easy to secure 
statistics and data. Possibly our own pages might 
be made a useful medium for the presentation and 
discussion of proposals, and we shall be happy to 
find space for letters of a practical nature on the 
subject. One plan which we put forward tentatively 
is that college apprentices and pupils should work 
in pairs. Suppose, for example, that a works 
ordinarily accepting twenty pupils is unable to 
accommodate more than ten. Then two pupils 
would work alternate days or weeks in the shops. 
The remaining days might be profitably devoted 
to study, which, no doubt, could be arranged in 
the local technical schools. By an arrangement 
of this kind, young engineers leaving colleges 
would be able to get their training and would not 
be obliged, as so many are now, to seek employ- 
ment of any kind, outside their intended pro- 
fession. With the co-operation of employers we 
believe such a plan might be set:on foot. But we 
do not advance it as the only or the best possible 
scheme, and we shall be interested to receive 
comments upon it and suggestions for other means 
of meeting a problem that is becoming increasingly 
urgent. 








Ir is not easy to hold the close attention of a large 
uudience for two continuous hours. But that is what 
Mr. E. F. Cox did when he delivered the Thomas Lowe 
Gray lecture at the Institution of Mechanical Engi- 
neers on Friday last. The hall was filled to capacity 
and round upon round of applause punctuated the 
lecture as Mr. Cox told with attractive naiveté how he 
mastered difficulties and one by one recovered from 
the sea at Scapa Flow all but a dozen of the sunken 
German fleet. 

It was virtually a single-handed enterprise. The 
idea of salving the ships having come into Mr. Cox’s 
mind, he went and surveyed the field and eventually 
asked the Lords of the Admiralty if they would “ give 
him the German Fleet.”” National generosity, even 
with a useless asset, would not go as far as that, and 
Mr. Cox had to buy what he hoped to get for nothing. 
He did not say what sum he paid for it. Having 
transacted that part of the business, he made ready 
two floating docks equipped with hoisting tackle, 
cranes, pumps, and power—see THE ENGINEER, 
September 4th, 1925—and selecting the easiest 
subjects first, opened operations on the twenty-six 
sunken destroyers. They lay on the sandy bottom in 


could be lowered into the water. 
endeavouring to work through closed openings he 
cut a number of holes near the stern, on which tall 
tubes or funnels extending above the sea level were 
erected. 
funnels and their deliveries were brought up through 
them so that they could be watched. Step by step 
the valves to the two 24in. drain pipes were closed 
and patching was completed. Then, after one or two 
efforts, the correct rate and order of pumping was 
found and inch by inch the stern came off the bottom 
and the great 28,000-ton wreck was in a position to be 
towed away. 


upright, and the intention was to float her by pumping 
out the water. Forty pumps were available on thx 
two docks, and after the divers had patched a great 
many openings—ultimately there were 800 patches 
the pumps were set to work at the bows. Mr. Cox 
had anticipated that as the bows rose the “‘ dead wood ” 
at the stern would sink into the sand until the pro 
pellers and the stern tube bossings took a bearing ani 
so prevented the vessel from rolling over. Most 
unfortunately, the “‘ dead wood’ happened to be resting 
on a rock and as soon as the bows were raised th: 
wreck “ got up to”’ what Mr. Cox described as he: 
“funny tricks,”’ heeling over to a dangerous angle 
Efforts were then made to pump out the stern com. 
partments, but they were frustrated by the fact that 
two 24in. pipes ran all fore and aft in the double 
bottom and in every compartment a drain valv: 
connected to this pipe was open. Hens water flowed 
into the stern as fast as it was pumpec out, and as the 
valves were inaccessible nothing could be done. After 
five months of anxious work and heartbreaking dis- 
appointments the attempt had to be given up owing 
to lack of money and was not resumed for three years, 
when with greater experience it was successfully 
achieved. Altogether Mr. Cox spent £75,000 on the 
salvage of the wreck and just got his money back. 
When the work was resumed the first step was to 
prevent the listing which had proved so disastrous 
before. The “ Hindenburg” had always rolled to 
starboard, and to prevent that action a large section 
cut out of a salved destroyer was set up round the 
propellers and “ dead wood " on the starboard side to 
form a caisson which was then filled with 600 tons of 
concrete. The pumping operations were then 
repeated, but after the bow had come well out of the 
water the wreck took a list to port! There was, 
therefore, nothing to do but lower it once more and 
build a similar concrete block on the port side. Three 
weeks were occupied in that work, but when it was 
done the wreck had a broad hinge about which she 
could be rotated without danger of listing to either 
side. 

The early attempts were made with ordinary centri- 
fugal pumps, which had to be lowered in stages as 
the suction head increased. For the second attempt 
Mr. Cox purchased submersible electric pumps, which 
But instead of 


The pumps were lowered down these 


The second big ship with the salvage of which Mr. 


Cox dealt was the *‘ Moltke,’’ 23,000 tons, which was 





all sorts of attitudes—upright, on their sides, upside 


obliged to reduce their technical staffs, whilst 
others were in private practice. Many of them were 
men who were settled in life, men with young 
families that have to be housed and fed and 
educated. For a time they held on, but their 
resources are being exhausted, their investments 
have failed them, and those relations to whom they 
might turn for help are in as serious a plight as 
themselves. These men get no assistance from the 
State, and if it were not for the aid given by 
benevolent institutions of one kind and another some 
would be reduced to absolute penury. But there 
is yet another class whose ill fate is of even greater 
national importance. We refer to the thousands 
of young men who are being trained annually as 
professional engineers, and can, at the moment, 
find no occupation or even pursue their workshop 
training when they leave colleges and universities. 
It is a national necessity that they should not 
be wasted. Industry will need them in due time, 
for it cannot hope to progress without a consider- 
able proportion of technically and scientifically 
educated men. Brains and trained intelligence 


bottom. 


being “ in the air.” 


down, and piled up at steep angles. The problem in 
every case was to thread many large cables under- 
neath the wreck and to bring the cables up to the two 
docks so that the vessel was contained in the bights. 
The first destroyer to be tackled lay upright on an 
even keel and had sunk but little into the hard sea 
It was therefore easy to pass several cables 
under the overhang of the stern and by hauling on 
them to tip the hulk up a little on her bow so that more 
cables could be passed underneath. Step by step, 
as more lifting power became applicable, cables were 
worked under the hull until a large number were placed 
at intervals from stem to stern. Then by manipula- 
tion of the hoisting gear on the two docks the 
destroyer was raised off the bottom between them and 
so carried to the breaking-up yard some seven miles 
away. 
When the destroyer lay on its side the problem 
proved to be even simpler, for owing to the form of 
the deck plans she touched only over the central 
portion of her length, both the aft and forward parts 
Hence cables could be introduced 
without difficulty. But, obviously, the superstructure, 
funnels, masts, &c., would prevent the wreck from 


resting in 70ft. of water bottom upwards with a list 
of 164 deg. It was decided to attempt to get her by 
the compressed air method, and the example pre- 
sented by the salvage of the ‘‘ Leonardo-da-Vinci ” in 
the harbour of Taranto—see THe ENGINEER, March 
18th, 192l—was taken as a key to the problem. 
Now, the “‘ Leonardo” had a list of only 8 deg., and 
when air was pumped into her she shifted on to a level 
keel (upside down). But, according to Mr. Cox, it 
was found that if a cruiser was inclined at more than 
10 deg. from the vertical the displacement of the 
water caused her to increase, instead of diminishing, 
her list. That happened with the first attempt to 
float the “‘ Moltke,” and it was not till steps had been 
taken to distribute the air on the port and starboard 
side as required that she was successfully raised. For 
this purpose lofty air locks were erected on her bottom 
to give admission to the interior so that the longi- 
tudinal bulkheads might be made water-tight. 

When she had been floated it was decided to tow 
her to Rosyth and put her in dry dock, for it was 
found that the cost of cutting her up in her inverted 
position was far too great. Mr. Cox told with a good 
deal of humour his efforts to get someone to under- 
take the insurance of the inverted hulk and the towage 





will always be wanted, and it must be regarded 
as a very serious disaster that thousands of college 
graduates are now being driven into occupations 
in which their special talents will grow stale or die. 
We fear that too little attention has been paid to 
this aspect of the unemployment problem. The 
significance of what is happening has not been 
appreciated, and very little effort hasbeen made 
to prevent the coming of what may prove to be a 
serious disaster. We are not thinking of the mere 
supporting of the lives and bodies of these young 
men. Probably a large proportion have still 
sufficient resources to do that for themselves. 
What we fear is the wastage of trained intellects. 
It is generally recognised that one result of the 
slump is that far too few trade apprentices are 
being trained. But is it so often remembered that 
a proportion of educated men is also necessary in 
the engineering industry, and that they, also, are 
not receiving the necessary training ? 

Here is a question in which the engineering 
Institutions and Societies of the country might 


being lifted between the two docks. The raised 
hulk, hanging in the bights of the cables, was, 
therefore, carried out to deep water, where by 
proper handling of the cables, letting out on one side 
and hauling in on the other, she was made to rotate 
about her own longitudinal axis until she was upright. 
She was then raised to the desired height and carried 
to the breaking-up yard as before. 

Boats which lay quite upside down were tackled 
in the same way, the many deck structures leaving 
passages through which divers could crawl with the 
leading cables. Some of the destroyers were found 
piled up like a bundle of sticks laid for a gipsy’s fire, 
and they, owing to the ease with which the cables 
could be rove under and around them, presented, 
after the experience gained, no trouble whatever. So 
expert did the salvors become that the later boats 
could be lifted and transported in a few days. 
Having raised twenty-six destroyers and so made a 
sufficient sum to carry on the work, the great task of 
salving the ‘“‘ Hindenburg” was begun. The story 
has already been told in our columns—see THE Enor- 
NEER, October Ist, 1926—but it is worth while 
recalling here a few of the leading facts. The vessel 











lay on the bottom with but a slight list from the 


of her through the Pentland Firth and so to Rosyth. 
It was a stroke of irony that the towage was 
eventually undertaken by 
Then when, after a stormy passage, she entered 
the Firth of Forth, a misunderstanding about the 
pilot caused further confusion, and it would appear 
some negligence, for instead of the wreck being 
towed under one of the spans 
Bridge as intended, she took charge and, amidst 
roars of laughter, Mr. Cox related how the hulk 
went by herself under one span whilst the tugs 
went under another. It was, he said, the first example 
of a ship sailing by herself, bottom upwards, under 
the Forth Bridge. 

It was nearly eight o’clock when the lecturer had 
reached this point, but he offered to continue for 
another hour if the audience wished or, alternatively, 
would give another lecture. 
accepted with loud acclamation. 

The lecture was illustrated by a great number of 
lantern slides, and the descriptions were illuminated 
by sketches which Mr. Cox made on the board. The 
manner of presentation was quite informal and, as 
we have said, held the attention of the audience 


two German tugs! 


The second offer was 
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easily for very nearly two hours. At the conclusion 
the President, in proposing a vote of thanks, said ; 
‘* We have heard to-night the most thrilling story of 
courage, enterprise, and determination ever told in 
this room.’’ No one who attended the lecture will 
hesitate for a moment to endorse that description 
of it. 

The story of these wonderful salvage operations 
has been told in successive articles in our columns, 
and as some of our readers may desire to refer to the 
illustrations, we give the dates of the issues :-— 
July 8th, 1924; April 17th, 1925; September 4th, 
1925; October Ist, 1926; June Ist, 1928; and 
February 22nd, 1929. 








French Railway Organisation. 





In view of the strong opposition to the plan 
which the Minister of Public Works intended to 
present to Parliament for an amalgamation of all 
the railway systems in France, it is understood that 
the proposal has been withdrawn. This decision, 
if confirmed, coincides with the publication of the 
main lines of a scheme for reorganisation proposed 
by the railway companies themselves, which refused 
to accept any plan of amalgamation that would 
involve an unwieldy and inefficient organisation 
and would probably provide no relief from the heavy 
burdens imposed upon the railways by the State. 
In this new plan the companies affirm that, having 
lost the monopoly of transport which they enjoyed 
at the time they acquired concessions from the State, 
ihe terms ander which those concessions were granted 
can no longer apply. The road, they say, is 
taking the cream of the passenger and light goods 
traffic, leaving the railways to deal with heavy goods 
which are, moreover, being increasingly diverted 
to the inland waterways. The railway rates are 
based on the principle that light and valuable goods 
pay for cheap and cumbrous merchandise, and it 
follows that if the rates for such merchandise are 
raised to make up for the deficiency of light goods 
traffic, national industries will suffer. At present 
the companies have their hands tied by the State 
and can do nothing in the way of increasing rates, and 
fixing their own time-tables and the number of trains 
in service without State sanction. 

The plan they have now presented to the Minister 
of Public Works is based upon a “ commercial 
equality ’’ of the different means of transport. They 
ask for liberty to fix rates at the level existing before 
the franc depreciated, and for full initiative in adjust- 
ing trains and time-tables to the requirements of 
the services. The interests of railway users would be 
safeguarded by the institution of an Arbitration 
Court which would settle all questions in dispute 
between the companies and users ing rates. 
The substitution of motor omnibuses and rail motors 
for trains, and the employment of any new means of 
working that might be found necessary, are held to 
come within the initiative of the companies, without 
depending upon the good will of the State, which 
has so far not permitted the companies to deal with 
the problem in their own way. Urgency is needed 
to place road transport on the same footing as the 
railways, since both utilise national property, and 
while the companies have to maintain their tracks, 
the State imposes taxes on them to the extent of 
about 2000 million francs a-year. The traffic, say 
the companies, should be distributed in a way that 
would be to the best interests of all concerned, 
for which purpose they propose the creation of a 
National Company that would carry goods from 
door to door. The National Company would be 
constituted by the railway companies, the Post 
Office Department, and the road transport-concerns, 
This national transport company is obvi intended 
to offer a solution of the whole problem. railway 
companies would benefit from it to the extent that 
they would have a guiding hand in its operations 
and @ share in the profits; the Post Office would 
have to pay for the carriage of mails by rail as well 
as by road, which it does not do at present, and as 
the road haaliers would be brought into the National 
Company they might possibly extend their share 
of the road traffic, though, under conditions that 
would not make the road a competitor of the railway. 
Both would be absorbed into one homogeneous 
transport system. 

Of no less importance to the working of the railway 
systems is a proposed re-arranging or grouping of 
interests wherever desirable, such as the fusion of 
purchasing and publicity services on neighbouring 
systems and the preparation in common of types of 
rolling stock. The transference of certain lines from 
one company to another, which is more favourably 
situated for working them successfully, is also 
suggested. This work of co-ordination would be 
undertaken by a central committee which would 
fix the programme to be carried out by the different 
companies in the way of ordering rolling stock, 
the construction of new lines, and the carrying out 
of other works. As the central committee would 
be composed of representatives of all the companies, 
it would be able to deal with matters more promptly 
than is possible with the existing Comité Central des 
Chemins de Fer, which represents all classes and 
can only make recommendations for submission to 


the Government. At the same time, a representative 
of the Government would be permanently attached 
to the proposed committee so that the Government 
would be completely informed of all the detaile of 
railway management. The State would be required, 
for its part, to reduce the tax on railway fares from 
32-5 per cent., which was imposed as a temporary 
measure at the time the franc collapsed six years 
ago, to 12 per cent.; to pay for the carriage of mails 
and for other public services ; and to authorise the 
companies to reduce wages to a level justified by 
the present economic situation, as the State is now 
doing in the case of its own civil servants. The 
companies have already effected economies this 
year to the extent of about 1000 million frances, 
though the estimated deficit is still 4000 million 
francs, and they affirm that if the State had carried 
out the terms of the Convention of 1921, and the 
companies had been allowed to adjust railway rates 
to meet the additional expenditure imposed upon 
them by the State, there would have been no deficit, 
except that probably arising from the economic 
crisis. They further state that if their plan is adopted 
the coming year will see an end to the annual deficits. 

This plan crystallises the reports and schemes which 
the companies and independent experts have 
presented during the past two years, and it offers 
a well-considered way of escape from the present 
apparently inextricable difficulties, the only reserva- 
tion made by the companies being that the State 
should take over one half of the total deficit which 
the Minister of Public Works himself attributes 
to the economic crisis. Relieved of one-half of their 
burden, the companies are convinced that, with 
freedom to conduct their business on purely commer- 
cial lines, they would be able in time to wipe out the 
remainder, which continues to accumulate at the 
rate of nearty 100 million francs a week. 

There is no alternative to the plan, save the Socialist 
proposal of the Minister of Public Works, which is 
condemned by everyone outside the Socialist Party 
in the Chamber of Deputies. 








Letters to the Editor. 


(We do not hold ourselves r ible for the opini 
correspondents.) 
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A WORLD FEDERATION OF ENGINEERS. 


Srr,—On page 513 of your issue of November 18th you 
devote, as we have noted with pleasure, an article to the 
constitution of a European Federation of Engineers. 

The idea of a World Federation of Engineers was first 
conceived in 1923 by the Society of Czechoslovak Engi- 
neers, and, at the instigation of the Masaryk Academy of 
Work in Prague, was first made public in an address by 
the Czechoslovak Minister at Washington, Dr. B. Stepanek, 
at a banquet held on the occasion of the annual meeting 
of American engineers. The speaker afterwards received 
many letters of very hearty approval from eminent 
American engineers. 

The reason why Czechoslovak engineers were the first 
to put forward this proposal was that, belonging to a 
small nation, they felt all the more the necessity of 
solidarity of all engineers in order that the great task of 
making good the damage caused by the war might be 
accomplished, and also because they felt that the world 
was faced at the time by an epoch-making change in the 
life of mankind, especially as regards production. 

Another, not less important, reason was the fact that 
the greatest statesmen of the world, in concluding the 
peace treaties, overlooked their own profession, the 
intellectuals, and in their apprehension of the Workers’ 
International, they created the International Labour 
Bureau, wherein, however, only the entrepreneur and the 
workers are represented, whereas engineers, the con- 
necting link between the two and mediators in differences 
relating to the work of production are entirely left out. 

In starting work, the Directors of the Bureau soon 
became aware of the error that had thus been com- 
mitted, but they were unable to remedy it, because any 





Its authorship, however, has not been mentioned in your 


paper. The Congress decided that this proposal should 
be considered by all engineering corporations of the world, 
and that they should be invited to state their opinion 
about it. 

In the meantime, the Czechoslovak engineers have 
created a Slav-Slovanic Federation of Engineers, which 
has now been in existence for some years, and is the first 
stone in the building of the new international organisation. 

Some time ago we received information from the United 
States of America which is not very favourable to this 
suggestion, chiefly, we believe, because in the United 
States the opinion now prevails that it is best to keep 
aloof from European affairs. However, we have good 
reason to think that this opinion has already undergone 
a change, on account of the world crisis, which shows that 
all parts of the world are so bound together economically 
and morally that not one of them can exist without the 
other. 

We were greatly pleased when Mr. Guiselin, the French 
engineer, returning from a conference with our colleagues, 
the Polish engineers, called on us at Prague two years ago. 
and we are greatly indebted to him that, thanks to his 
efforts, a Committee of Initiative has been created in 
Paris, and the idea of the formation of a European Federa- 
tion of Engineers has been taken up by the most pro 
minent people in France, which has ever been the pioneer 
of progress and a faithful supporter, as well as model, 
for small countries. 

We know also that our Spanish colleagues have received 
the suggestion with feelings of sympathy, which we also 
cherish towards their ancient and flourishing country. 

We also beg to state that we have sent to Paris a draft 
of a statute for the Federation, wherein questions to be 
dealt with by the Federation are indicated, as you mention 
in your paper. 

There will, of course, arise difficulties in the path of the 
new Federation, but good-will and the present crisis will 
no doubt bring about agreement. Although we have, 
above all, moral questions and public service in view, 
for only in this way shall we enlist the support of the 
public, which alone can help us to obtain a just recognition 
and status, we do not mean to shut out the spirit of enter- 
prise, as indicated in your programme of European public 
works. This is certainly another reason for the urgency 
of the creation of a European Engineering Federation. 

I trust that you will continue to give the matter your 
support, and accept kindly this supplement to your 
article. 

Emr ZIMMLER, 
Honorary Member of the Society of 
Czechoslovak Engineers. 
Praha—II., Néplavni ul. 5, November 29th. 








SHORT NOTICES. 


Applied Building Mechanics. By Arthur D. Turner. 
Bristol : John Wright and Sons, Ltd. 1932. Price 7s. 6d. 
—In this little volume, which has been written with the 
R.1.B.A. examinations in mind, the author has worked 
out over fifty selected buildi roblems without the help 
of advanced mathematics. e observe that graphical 
methods have been largely used, but the author sticks to 
first principles and does not seek short cuts. Asan indica- 
tion of its contents we may mention that Bending Dia- 

; Frames and Joints in Wood; Steel Frames ; 
Stanchions; Ferro-concrete; and Masonry and Brick- 
work are all dealt with, amongst other subjecte. Judging 
from a general inspection, we do not doubt that the 
volume will ve useful not only to students, but 
to designers and architectural draughtsmen. 


BOOKS RECEIVED. 
Berechnung gegliederter Knickstdbe. By Dir. Dr.-Ing. 
Dorotheenstr 


D. Réhl. Berlin: V.D.I. Verlag, ASSE, 
N.W.7. Price 5-50 marks. 


Gas Calorimetry. By Major C. G. Hyde, M.C., and 


F. E. Mills, B.Sc. London: Ernest Benn, Ltd., 154, 
Fleet-street, E.C.4. Price 42s. net. 
L’ Egypte et ses Chemins de Fer. By L. Wiener. Cairo : 


Congres International des Chemins de Fer, 16, Avenue de 
la Reine Nazli, Egypt. Price not stated. 


Busi Budgets and Budgetary Control. By A. W. 





change requires the consent of the thirty-nine Stat 
which participated in the making of the peace treaties. 
Therefore engineers are only called upon from time 
to time with reference to problems which could not 
be solved without expert technical advice. In the most 
important institution of work engineers are therefore no 
more than assistants. 

The oversight would not have happened if an Inter- 
national Federation of Engineers had at the time been in 
existence. 

Finally, we are of opinion that engineers occupy a 
subordinate position in public administration, even of the 
most civilised States, because they are not organised as 
other professions. Of course, according to our opinion, 
engineers themselves are mostly to be blamed for this 
state of affairs, for, as can be seen from the peace treaties, 
only those count that can impress by the might of their 
organisation and by their numbers. 

However, the present world-wide crisis requires surely 
helpalso from our profession. 

In making our proposal for the creation of a World 
Federation of Engineers we have been animated by moral 
motives, rather than by utilitarian ones, contrary to the 
spirit of the times. The Czechoslovak engineers sub- 
mitted the proposal for the creation of a World Federation 





of Engineers at the World Congress of Engineers in Tokio. 








/ 
Willsmore. London: Sir Isaac Pitman and Sons, Ltd., 
Parker-street, Kingsway, W.C.2. Price 10s, 6d. net. 
Wilkin’s Elementary Heat and Heat Engines. Second 
edition. Revised by E. Griffen, M.Sc., &c. London: 
Oxford University Press, Amen House, Warwick-square, 
E.C.4. Price 5s. net. 








In 1931 the first two Soviet blooming mills were manu- 
factured, and they are being installed at the Makayevka 
and Kamenskoye steel planis. In addition, four new 
blooming mills are being set up at the Magnitogorsk, 
Stalinsk, Noginsk, and Zlatoust works, The Magnitogorsk 
blooming mill alone has a capacity of nearly 1,000,000 
tons a year. Further, over a dozen new rolling mills 
have either already been put in operation or are now under 
construction. At the Stalinsk works the construction of 
@ rail mill with an annual output capacity of 650,000 tons 
of rail is nearing completion, and will start pontention 
during the present quarter. The rolled metal department 
of the Magnitogorsk steel mill, when completed, will be 
one of the largest in the world. It will consist of three 
blooming mills, each of 900,000 tons capacity, and thirteen 
rolling mills. The annual capacity of the entire depart- 
ment will be 1,450,000 tons of iron shapes and 1,200,000 
tons of rails. This considerably exceeds the output of the 
largest metallurgical plant in Europe. 
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A Portable X-Ray Laboratory. 
By V. E. PULLIN, Director of Radiological Research, Woolwich. 


THE increased use of radiology in the consultative 
examination of engineering structures has rendered 
it necessary to consider the provision of portable 
equipment of high power and considerable flexibility 
in operation. The expense involved in transporting 
heavy structures to a fixed radiological laboratory 
has often meant that X-ray examination has had to be 
omitted in cases where it was highly desirable. There 
are, of course, portable industrial X-ray sets of high 
efficiency and exquisite construction now available 


and earthed high-tension cable should be specially 
noted. The lorry is a 50-cwt. four-wheel vehicle, 
with a total floor area of 14ft. by 7ft., and an internal 
height of 7ft. A power take-off shaft has been added, 
whereby the engine may be coupled to the alternator 
to provide the electric power required. The operation 
of changing from road running to the alternator drive 
is controlled by a lever in the driver’s cab. A special 
governor has been fitted to control the engine speed 
within the limits of + 14 per cent. for a predetermined 
speed. The governed speed is 1500 r.p.m. on the 
alternator shaft. The lorry is fitted with balloon tires 
to minimise vibration, and the apparatus has been 
carefully arranged and fitted to contribute to the same 











FiG. 5—CHAIN DRIVEN ALTERNATOR AND CABLE DRUM 


commercially. Such sets have many applications, 
and no doubt will very soon be in general use in 
engineering works. 

These notes are written to describe a transportable 
complete X-ray laboratory which has been designed 
and constructed in the Research Department at 
Woolwich. It is intended that the laboratory, in 
charge of a qualified radiological physicist, shall at 
all times be available for use in any of the Service 
factories, depéts, or dockyards in the country. It 
will be seen from the following description that the 
high-tension transformer is operated by the lorry 
engine, and hence that the operation of the laboratory 





Fic. 6—H.T. TRANSFORMERS 


is independent of external power supply. A portable 
dark-room, with complete equipment, is also carried 
on the vehicle, and apparatus for crystal analysis 
may also be conveyed if required. The presence of 
an experienced engineering radiologist will ensure 
that every possible aspect of radiological technique 
is brought to bear on any problem which may be 
submitted. The tube may be operated on the lorry 
itself, or, if necessary, it may be operated up to a 
distance of 30 yards from the lorry by means of 
earthed high-tension cables. The apparatus is 
mounted permanently in the lorry and no time is 
therefore lost in erecting the equipment on arrival 
at the site of the work. 

Fig. 1, page 590, shows the lorry ready for the road, 
and Fig. 2 illustrates it with the canopy rolled back 
and shows the general assembly of the apparatus, 
the dark-room having been removed. The high-ten- 
sion transformer, rectifying apparatus, control panel 





end. The alternator, Fig. 5, is chain driven from the 
power shaft. It is of the single-phase, self-excited 
type, and is capable of delivering continuously 5 kW 
at 250 volts, 50 cycles, 1500 r.p.m. A _ voltage 
regulator keeps the voltage constant from no load 
to full load. Fig. 6 shows the two high-tension trans- 
formers with the filament heating transformer in the 
foreground, while behind is the voltage distribution 
board. Each transformer is rated to give 150 kV 
and 10 milliampéres continuously. One end of the 
secondary is earthed. These two oil-immersed trans- 
formers are supplied in parallel from the alternator 
at voltages up to 250. They have their secondaries 











Fic. 7—DARK - Room 


connected in series to form a 300 kV system with the 
centre point earthed. 

The lay-out of the high-tension rectifier is illus- 
trated by Fig. 3, page 590. The operation of recti- 
fication employs a mechanical system whereby the | 
cross arms are rotated by a synchronous motwr. The 


collecting segments are of accurately machined | 
aluminium. The apparatus is designed to rectify | 
300 kV. It is mounted on rubber pads to reduce | 


vibration. The general utility of the equipment 
turns largely upon the successful development of 
earthed high-tension cables, which can trail on the 
ground, and can safely be carried through any shop 
or factory. Special cable ends designed and made in | 
the Research Department are used for the connections | 
to the H.T. generator, and also to the X-ray tube. 
The cable is carried on a rotating drum affixed by | 
a rotary member to the floor of the lorry. The | 
cable on the drum and one pair of cable ends are | 


shown in Fig. 5. The cables are sheathed in flexible 
metal and covered by impregnated cord braid to 
withstand rough use. 

The X-ray Tube is a Philips Metalix (F. 300), 
rated at 260 kV and 6 milliampéres, with forced water 
cooling. There is a separate pedestal pump. A pro- 
tective relay circuit arranged in conjunction with the 
tube is designed to prevent H.T, being applied to the 
tube before the water is circulating. It also cuts off 
the voltage if for any reason the water supply ceases. 
The control of the equipment is effected by means of 
a trolley pattern switchboard, which is normally 
operated in a position close to the X-ray tube. It is 
connected to the main distribution board by means 
of an armoured flexible cable. The H.T. voltage is 
controlled by an auto-transformer, which allows 
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Fic. 9--DARK- ROOM FOLDED 


the voltage to be raised in steps of 10 volts. A volt- 
meter and a_ low-tension milliampéremeter are 
mounted on the trolley switchboard and the switches 
are of the contactor type. The dark-room folds up 
into two comparatively light boxes for travelling. 
It can be erected as shown in Fig. 7 in five minutes, 
and can either be used erected on the lorry or apart 
from it. It is completely fitted with all photographic 
requirements and apparatus, including water and 
heating systems, ordinary and safe lights, viewing 
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Fic. 8 


INTERIOR OF DARK-ROOM 


screens, &c. Its internal arrangements, when erected, 
are shown in Fig. 8. The dimensions of the room are 
6ft. by 4ft. 8in. by 7ft. high. 

The whole equipment ready for operation is seen 
in Fig. 4, page 590. Engineering structures up to a 
thickness of 4in. of steel may be examined by this 
equipment, and it is hoped that its portability and 
power, combined with modern advanced knowledge 
of the interpretation of engineering radiographs, may 
prove of considerable value to the Services, for the 
use of which it has been constructed. 








Every week the G.W.R. uses about 40,000 tons of coal. 
The increase of but 1 lb. per engine per mile means an 
annual increase of £36,000 in the company’s coal bill, 
while a similar amount dropped from the engine footplate 
represents the loss of a ton of coal a day. 
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SYNCHRONOUS CONDENSER AND TRANSFORMERS 


THE 





Fic. 1--20,000-kVA SYNCHRONOUS 


Large Synchronous Condensers, 


THREE large three-phase totally-enclosed synchronous 
condensers for voltage regulation on a 40-kV transmission 
system have recently been built by the Metropolitan- 
Vickers Electrical Company for the Victoria Falls and 
Transvaal Power Company. Each machine is rated at 
20,000 kVA, 10,500 volts, 50 periods, 1000 r.p.m., 
and as they will operate at an altitude of 4300ft., with an 
ambient temperature reaching 43 deg. Cent., the tempera- 
ture on the occasion of the shop tests had to be 10 deg. 
below that of British Specification No. 226. One of the 
machines is to be installed in the existing Robinson 
compressor station, while the other two will be placed in 
a new distributing sub-station at Vlakfontein. As they 
will only work with a leading current, a simple system of 
excitation control has been adopted. The machine at the 
Robinson compressor station is to be used with a water- 
cooled air cooler working on the closed circuit system, 
while the two condensers at Viakfontein will take the air 
through Visco filters and after passing through the 
machines the air will be discharged through ducts to 
the outside of the station. 


TRANSFORMERS AND TAP-CHANGING GEAR. 


Each condense: will be connected to the line through 
a bank of three 6667-kVA single-phase outdoor trans- 
formers (Fig. 2), having a ratio on full load of 40,000/10,500 
volts, and provided on the H.T. side with off-load tapping 
switches to allow for variations im the line voltage 
from 42,000 to 36,000. As the transformers are delta 
connected on both sides (see Fig. 3), in the event of a fault 


developing in any one unit the remaining pair can operate 


at reduced output in open delta. A supply for auxiliaries 
is taken from the 10,500 terminal, whilst the current at 
reduced pressure for starting the condenser is provided 
by on-load tap-changing gear, which, so far as is known, 
has not previously been used: for starting purposes. As 
will be seen from the diagram, Fig. 3, while all the trans- 
formers are fitted with tap changers, only two in each 
bank are actually used, and it will also be noted that one 
transformer is reversed, so that the condenser is started 
from one corner of the delta connection. The transformers, 
which are constructed in accordance with the makers’ 
standard practice without the use of wood, are two-leg 
core type units, and are forced cooled by circulating the 
oil through separate coolers. The on-load tap changer 
consists of two selector switches per phase and two 
circuit breakers. 


SYNCHRONOUS CONDENSER. 

The fabricated steel stator frame of each condenser 
(Fig. 1) is designed to discharge the air at the bottom, 
where there is a connection to the air cooler or air outlet 
duct. The two-layer diamond coil type winding is placed 
in open slots, and in order to secure a sinusoidal wave 
form by eliminating the lower harmonics and te minimise 
additional load losses, short pitch coils have been used. 
Although a whole number of slots per pole have been 
adopted, high-frequency harmonics due to the slots have 
been entirely eliminated by a small displacement of the 
field poles in alternate directions. Each stator coil con- 
sists of a single turn built up of a number of small 
rectangular conductors, each separately insulated by a 
treated asbestos covering. Every component conductor 
in all the connections between coils is formed separately 
by electric welding. At the joints the strips are trans- 
posed step by step, so that there is a complete transposi- 
tion of all the strips in each phase, with the result that no 
circulating currents can exist. The winding losses are said 
to have been reduced to a minimum ; in fact, additional 
load losses in these machines have been almost entirely 
eliminated. Adequate precautions have also been taken 
to secure the stator coils against short circuit forces. 

The six-pole rotor has no damper winding, the machine 
being started and synchronised by currents induced in the 
solid steel pole faces when a reduced voltage is applied 
to the stator. The magnet wheel consists of a steel casting, 
the six-pole projections and the rotor body being cast in 
one piece cored out at the centre to reduce weight. 


journals are formed on separate flanged shafts, machined 
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from steel forgings, spigotted, and bolted to the magnet 
wheel at either end. The field coils are composed of 
strip copper wound on edge on a former, and are con- 
structed so that every fifth turn projects beyond the 
others at the ends of the coil, so as to form a cooling fin. 
The poles are completed by solid shoes on tips composed 
of rolled nickel steel, attached by a large number of 
nickel steel bolts, with their heads recessed into the pole 
tips. After assembly, the surfaces of the pole shoes were 
machined on a profile planer to reduce the radius, thus 
improving the wave form of the machine. 

Axial flow fans, each consisting of twelve blades com- 
posed of a special aluminium alloy and bolted to a heavy 
steel ring pressed on to the ends of the shaft, provide the 
ventilation. The exciter, which is overhung on a flanged 
shaft, spigoted and bolted to the end of the condenser 
shaft, is a simple shunt-wound machine, controlled by a 
shunt field rheostat. 

Low-pressure oil circulation for the two bearings 
is provided by a “ Rotoplunge ” pump, driven from the 
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FIG. 3—CONDENSER AND TRANSFORMER CONNECTIONS 


main shaft at the back of the machine, through a small 
Wellman Bibby coupling. The oil reservoir consists of 
two rectangular tanks, which form integral parts of the 
welded steel bed-plate at the end near the pump. One 
of these reservoirs contains duplicate strainers, and the 
other a water cooler. In addition to a contact-making 
oil flow relay, each bearing is fitted with a visual flow 
indicator. In one of the reservoirs there are also two motor- 
driven gear type high-pressure pumps for injecting oil 
under the journals during the starting process. In this 
way the initial friction is reduced to practically zero, and 
an electrical input of 4 kilowatts is said to be sufficient 
to start the machine. The motor-driven pumps also serve 
as a stand-by to the mechanically driven pump, and if the 
normal supply of oil to either bearing should fall below the 
minimum quantity required for satisfactory operation, 
these motor-driven pumps are started automatically by 
the operation of the oil flow relays. Ordinary ring lubrica- 
tors are also fitted to the bearings. 


STARTING ARRANGEMENTS. 

The condenser at the Robinson station will be manually 
controlled, but the two machines to be installed at 
Vlakfontein will be provided with semi-automatic start- 
ing equipment. In the case of the former installation, the 


FiG. 2—BANK OF SINGLE-PHASE TRANSFORMERS 


tap changer will be operated by two interlocked control 
handles, one of which moves the gear over the three 
starting tappings by three separate operations, while the 
other causes the gear to pass continuously through the 
remaining seven transition tappings to full voltage. The 
method of starting is as follows :—With the tap changer in 
the No. | or “ off’ position, the field switch open, and the 
40-kV switch closed, a starting resistance is connected 
across the rotor slip rings by a press button operated con 
tactor. The motor-driven high-pressure oil pumps are 
then started and the 11-kV machine switch is closed. 
Next, the tap changer is moved on to the No. 2 position, 
corresponding to the first starting tapping, thus applying 
18 per cent. of the full voltage to the machine, which 
starts, accelerates uniformly to full speed, and pulls into 
step, and when normal oil circulation has been established 
by the mechanically driven pump, the starting pumps are 
automatically shut down. The exciter voltage is then 
adjusted to the value corresponding to no-load excitation, 
and the main field is closed, the starting resistance being 
simultaneously disconnected. The tap changer is then 
moved successively over tappings 3 and 4, and is finally 
allowed to run through the transition tappings to the 
full voltage, for which the condenser is already correctly 
excited. Finally, the voltage regulator is put into service, 
when the condenser will take up load in accordance with 
the requirements of the system. 


AUTOMATIC EQUIPMENT. 


Apart from a slight difference in the control of the tap 
changer, the sequence of operations in the case of the semi- 
automatic equipments is the same as that described. 
The process is initiated by a control handle, which, pro- 
vided the 40-kV switch is closed, the 11-kV switch open, 
the tap changer in the “ off” position, the main field 
switch open, and the exciter rheostat in the position 
corresponding to no-load excitation, will energise the 
automatic equipment. When the proper oil pressure has 
been built up by the motor-driven pumps the 11-kV 
machine switch closes, and the tap changer moves to the 
starting position, the current in the stator winding and 
the induced current in the field winding causing relays 
to prevent further movement of the tap changer. A 
selector switch determines the proper stopping point 
of the gear. As the condenser reaches full s and 
pulls into step the stator current falls to a relatively 
small value, whilst the induced rotor current falls to 
zero. The two current relays therefore drop off, and, 
provided that the exciter voltage has built up to the 
correct value, after a few seconds’ delay the main field 
switch is closed, and the tap-changing mechanism is 
made to proceed continuously through all the remaining 
tappings to full voltage, and, finally, the automatic gear 
is de-energised. 


Works TrstTs. 


The complete equipment has been set up in the makers’ 
works for the purpose of an extensive series of tests, For 
the purpose of the starting tests a second bank of the main 
transformers was used to step up the power supply from 
6600 volts to 44,000 volts, and current at the latter pres- 
sure was supplied to the step-down bank of the equip- 
ment under test. The torque developed by the solid 
pole shoes proved to leave an ample margin for all con- 
ditions. When started on the lowest tapping, which 
gives an input of approximately 15 per cent. of the full 
kVA rating, the condenser rapidly accelerated to full 
speed and pulled into step promptly within 1} minutes. 
Oscillograms showed that the accelerating torque was 
fully maintained up to nearly full speed, when the rotor 
pulled into step without excitation. Contrary to the 
opinion sometimes expressed, there was no visible decrease 
in the torque in the region of half speed. Other oscillo- 
grams taken during the complete operation of the tap 
changers up to full voltage, both under manual and 
automatic control, showed that the currents drawn from 
the line were remarkably small at all stages during the 
starting process. Sudden short-circuit tests made on 
the condenser terminals at full voltage and on the 40-kV 
terminals of the transformer bank at over-voltage, with 
the 6600-volt supply disconnected, proved that the 
bracing of the windings was adequate. Heating tests at 
full kVA carried out on all three condensers by loading on 
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large reactors in conjunction with the wattless motor 
generators of the works, showed that the machines could 
meet the temperature rise guarantees with an ample 
end uniform margin on all parts; while an extensive 
investigation with special apparatus for power measure- 
ments at very low power factors indicated that when 
operating on the rated load of 20,000 kVA at 10,500 volts, 
the electrical input to the condenser, including all the 
exciter and rheostat losses and lubrication power, was 
only 280 kW, or 1-4 per cent. of the kVA output. 








South African Engineering Notes. 


(By our South African Correspondent.) 
Rhodesia-Walvis Bay Railway. 


FRoM time to time there have been references 
to the proposed line to connect Walvis Bay in South-West 
Africa with Southern Rhodesia, and a survey has been 
carried through showing that its construction would 
present few difficulties. The ject has, however, sus- 
tained a setback, owing to the Dnion Government having 
on more than one occasion shown that it is entirely 
unsympathetic towards it. It is not generally known, 
however, that there is another scheme which might easily 
result in @ direct connection with the coast at Lobito 
Bay, and = ~ — to the Kansanshi mines, at 
present own hodesia-Katanga Com (Sir 
Robert Williams® group). A flying survey Tan Se 
just about a year ago on behalf of Pauling and Co., and 
the engineer in charge pointed out that few obstacles of 
importance were likely, other than some heavy cutting in 
places. The Kansanshi mines must have a line for their 
output of copper. If this is built from N’Changa on the 
route surveyed there will be but a short length required 
to connect with the Lobito Bay line, and as important 
cobalt discoveries have been made in the Congo on the 
route this line would take, there is every reason to believe 
that the Belgians would run a line to Kansanshi, and 
nothing but an agreement such as exists between the copper 
interests and the railways could prevent all traffic going 
through its natural outlet. At present a journey of 
2000 miles south to Cape Town by rail is necessary, whereas 
a journey of 1000 miles would suffice with a proper outlet 
to the coast. With heavy traffic the position is worse, as 
it must go to Beira and then round the coast. As the 
position is at present, the Lobito Bay route is being 
advertised as the one to be taken for all desiring a quick 
run to Europe, and it is understood that efforts are being 
made to speed up all traffic from Beira to help to combat 
the competition. This could be done by constructing the 
Kafue-Salisbury “ cut off,”” but this has been condemned 
as an economic extravagance. It looks, however, as if 
the Rhodesian Railways will have to make a strenuous 
effort to hold the traffic and prevent direct communi- 
cation with Lobito Bay, and that its only hope will be to 
take in hand the construction of a line to Walvis Bay 
sooner or later. The route is not so short, but it would 
have the advantage that, at all events for the present, the 
traffic would be kept in British territory. 


Railway Workshops Busy. 


Recently there has been a considerable increase 
in the quantity of work coming in for execution at the 
railway workshops, Pretoria. Some of the workshops 
have more than can be done in the present four-day week, 
and it is possible that in the near future some of the men 
may be placed on a five-day week basis. Coachbuilders 
and painters are especially busy at the present time, and 
in the ironfoundries as well as in some of the engineering 
shops a similar state of affairs is reported. 


Clarification of Cape Town Water. 


As a result of experimental work by the Chief 
Chemist of the City of Cape Town and the City Works 
pity pacts a large experimental plant, costing £6700 
and capable of dealing with 300,000 gallons a day, is to be 
installed to clarify the water supply to Wynberg, a large 
suburb of Cape Town. If it proves successful the plant 
will be enlarged to deal with 600,000 gallons a day. Later 
on the whole of the supply from Table Mountain, amount- 
ing to 3,000,000 gallons a day, will be dealt with by instal- 
ling a plant at Kloof Nek, and eventually a third plant 
will be installed at Steenbras to deal with 25,000,000 
gallons a day. The water will be clarified by passing it 
through a tank in which it will be ntixed with chemicals 
to precipitate certain impurities. It will next be passed 
through a sedimentation tank, and then through a thick 
bed of fine sand, emerging with all impurities removed 


and as clear as crystal. It is estimated that the purifica- | 


tion of the water will eventually save property owners 
in Cape Town about £100,000 a year. 


Union’s Most Powerful Lighthouse. 


The lighthouse on the Bluff at Durban is now 
the most powerful in South Africa, electricity having 
displaced oil as the illuminant after the latter had been 
employed there for seventy years. The candle-power of 
the new light is 3,000,000, compared with the 150,000 
candle-power of the oil light. The change came into force 
m October, and during the first night’s operation one 
vessel was able to discern the loom of the new light from 
the vicinity of the Aliwal shoal, 30 miles away from 
Durban, and to obtain cross bearings with the Green Point 
lighthouse, south of Umkomaas. This beam, with its 
range of 23 miles, is easily the most powerful in the Union, 
the next being at Green Point, Cape Town, 850,000 candle- 
power, also with a 23 miles range. Then follow Great 
Fish Point, 600,000 candle-power and 20 miles range ; 
Cape Point, 500,000 candle-power, 23 miles range; and 
Cape Agulhas, 470,000 candle-power and 18 miles range. 


Port Elizabeth Power Station. 


The alterations and additions to the Port Eliza- 
beth electricity undertaking are now completed, and the 
following Se, may not be without interest. The 
Port Eliza 


th power’ station now contains 23,850 kW of 





plant, the age of which lies roughly between one and 
ten years. Capital expenditure on the undertaking is 
£862,961. The number of consumers in the area supplied 
is approximately 10,000. The figures in respect of 1931 
show that the average evening load was 4600 kW and the 
average day load 5000 kW; 1-938 lb. of coal were con- 
sumed per unit generated, and 2-368 Ib. per unit sent out. 
The average cost per unit sold was 1-346d. Coal cost 
26s. 2d. per ton at the station, and the ratio of maximum 
demand to installed capacity was 30-60 per cent.; the load 
factor was 46-4 per cent.; and the efficiency of transmis- 
sion and distribution, 88-7 per cent. The average cost 
per unit sold (1 - 346d.) included total costs, and interest and 
sinking fund capital charges. An enormous increase is 
taking place in the Union centres, including Port Eliza- 
beth, in the number of houses in which not only electric 
lighting is installed, but also refri tors, stoves, water 
heaters, electric irons, &c. This development is due to 
the increasing tendency of municipalities to enable domestic 
consumers to pure by easy mont yments the 
major electric oaschala appliances. a Pretoria, which 
is, of course, one of the relatively small cities of the 
Union, 328 electric stoves were —— year, and of 
these 131 were purchased under the scheme. In the 
Union there is a tremendous field still waiting to be 


exploited in this respect. 
Durban’s Pontoon Crane. 


After a of 7800 miles, the Dutch tug 
“ Ganges ” arrived in Durban on the morning of October 
3lst, with the 25-ton floating crane for use in the harbour 
there, having taken seventy-one days from the 
The cost of to was between £5000 and £6000. 
tug had a crew of seventeen, and there were two watch- 
men on the crane, which was towed 100 yards behind the 
tug. The pontoon on which the crane is placed is 150ft. 
by 50ft. by 1lft. 6in., and is constructed on the longi- 
tudinal system to Lloyd’s class for harbour service, An 
elm belting, 24in. deep, is fitted round the sides and ends 
of the hull at deck level. The propelling machinery con- 
sists of two triple-expansion engines developing a total of 
200 I.H.P., giving a service speed of 5 knots. The crane 
has a lifting capacity of 25 tons, with a maximum working 
radius of 80ft. 


Witbank Power Station. 


The Witbank electricity undertaking, which 
belongs to the Electricity Supply Commission, but is 
operated on the Commission’s behalf by the Victoria 
Falls Company, which takes a | block of power from 
Witbank to supplement the ciel from its four power 
stations serving the Witwatersrand, comprises a power 
station with an installation which has now reached the 
big figure of 100,000 kilowatts (which is interconnected 
with the power supply system of the Victoria Falls and 
Transvaal Power Company, Ltd., on the Witwatersrand), 
and transmission and distribution systems radiating from 
the power station throughout the Witbank district. 
Operating as it is as a base load station, at a high load 
factor, principally on “ duff” coal from the adjoining 
collieries, the Witbank power station is producing elec- 
tricity under very favourable conditions, and the overall 
cost per unit of output ranks amongst the lowest in the 
world. Capital expenditure on the Witbank undertaking 
to December 3lst, 1931, was £2,095,114. The units 
generated at the Witbank power station during the year 
1931 totalled 643,292,677, the units sent out from the power 
station totalled 604,202,986, and the hourly maximum 
demand was 91,469 kilowatts. The load factor was 
75-4 per cent. The thermal efficiency of the Witbank 
power station on units sent out was 16-14 per cent. As 
compared with the previous year, the output at Witbank 
decreased by 15,295,245 units, representing about 24 per 
cent. This reduction is due to a combination of cireum- 
stances, affecting both turbine and boiler efficiencies ; 
loading condition factors, and machine load factors have 
been less favourable, and sufficient quantities of “ duff” 
coal have not been available, necessitating the purchase 
and crushing of large coal, which has affected coal grading. 
These various circumstances and conditions are under- 
going investigation. It may be mentioned that the Elec- 
- tricity Commission has under consideration the linking 
up by means of a 88,000-volt overhead line its power 
stations at Colenso and Congella (Natal). No decision 
has yet been come to, although the reasons and advan- 
tages have been explained to the Durban City Council 
by the Chairman of the Electricity Commission, Dr. 
van der Byl. 











Aircraft Problems. 


| On the occasion of the Aircraft Exhibition in Paris last 
| week the Chambre Syndicale des Industries Aéronautiques 
| organised a series of conferences at the Aéro Club, when 
the papers that attracted most attention were those relat- 
ing to the apparent limitations of aeroplanes and sea- 
planes as judged by the difficulties experienced in making 
them commercially successful. The phenomenal rise of 
aviation was attributed by Monsieur de !’Escaille, director 
of the aeronautical section of the Bureau Veritas, to the 
military importance of aircraft and to the State subsidies 
accorded for the development of commercial machines 
and for air services. If this financial assistance were with- 
drawn for some reason or another, such as disarmament, 
the outlook for aeroplane builders would be very poor 
indeed, unless something was done to expand the com- 
mercial ibilities of aviation. The only advantage 
ponbeeaedl ty aeroplanes over other means of transport 
is the saving of time, and the margin of cost between the 
rail and sea, on the one hand, and the air on the other, is 
so large as necessarily to limit traffic by air to those who 
are prepared to pay for an economy of time. The lowering 
of the cost of air transport to & paying level cannot, said 
Monsieur de |’Escaille, be obtained by increasing the load, 
on account of the rapid augmentation of weight and engine 
power, and he therefore argued that the solution lay in the 
use of light machines with a more frequent service. 
Monsieur Blériot objected to this conclusion, and affirmed 





that the excessive cost of air services was occasioned largely 








by an expensive organisation which was necessary to 
attract custom, and that for the same reason bigger 
machines had to be built for the comfort of passengers, 
who had more confidence in them than in light machines. 
He gave figures owe such an enormous disparity 
between the receipts and expenditure of a French air 
transport company that it seemed hopeless to expect that 
such @ service could be made commercially successful. 

There is, nevertheless, no lack of faith in the future of 
aviation. This depends upon the technical research 
work being undertaken in ab countetis which may lead 
to a further refinement in aeroplane design and to a con- 
siderable reduction in engine power, whereby it will be 
possible to increase the ratio of load to weight. For the 
moment, there is a imistic feeling that — has 
been arrested by the high cost per ton-mile of load carried, 
and little more can done until technical research 
allows of this cost being reduced to a point where the 
aeroplane can compete successfully with slower means of 
transport. All this refers, of course, to the conditions of 
continental traffic, and leaves out of the question the possi- 
bilities of developing air communication with countries 
overseas, where distances and difficulties of land transport 
give much greater importance to the time factor and may 
reduce considerably the disparity in cost. In the same 
a on seaplanes by ral Crocco, General 
Director of Research at the Italian Air Ministry, did not 
conceal the difficulties encountered in producing machines 
that have to fulfil extremely arduous conditions. He 
gave a particularly full account of the experimental work 
cagried out in Italy where a tank has been constructed 
for testing models of seaplane hulls up to a speed of 

an hour. The problem of the seaplane resolves 
itself into the construction of a machine that need not 
fly at high altitudes, but must t at low velocity on 
the sea and be able to take off vy and be at the same 
time seaworthy. It must have a large fuel and load- 
carrying capacity. Hence, the seaplane is a combination 
of a ship and planes in which weight must be reduced 
without sacrificing strength. The problem is extremely 
complex, and has not been solved by any particular type 
of machine, and General Crocco illustrated five different 
types built in Italy, from flying boats with stabilisers 
attached to the hull to machines with floats arranged in 
different ways. He said that each type of boat fulfilled 
particular conditions, so that no one type could be regarded 
as better than another. The conclusion come to is that 
experimental data can alone provide the basis of theory in 
seaplane design, and that a vast amount of investigation 
has still to be carried out before there can be any prospect 
of evolving satisfactory machines for ocean service. The 
weight of such machines is the chief obstacle to progress 
at the moment. 

The last discussion was opened by Mr. Pye, Deputy 
Director of Scientific Research at the Air Ministry, who 
surveyed the work that had been done to solve the many 
problems of air engine design and construction, and 
explained the difficulties by saying that the engine was a 
compromise in which any new improvement was effected 
at the expense of something else. His reserved attitude 
towards the solid injection air engine called forth opinions, 
in the discussion that followed, which showed the French 
to be entirely optimistic as regards the final solution of the 
problem, primarily as the result of tests that have been 
carried out with the radial cylinder engine upon which 
Monsieur Clerget has been at work for the French Air 
Ministry for many years past. 








The Smithfield Club Show. 


One of the most striking impressions which one gains 
on visiting the Royal Agricultural Hall, where the Smith- 
field Club Show is being held this week, is that the super- 
session of the horse by the oil tractor for farming purposes 
has coincided with a most severe depression in many of 
the engineering firms which for generations past have 
relied on their trade in agricultural machinery. This 
state of affairs is no doubt largely to be attributed to the 
loss of our foreign markets, and is accentuated by the 
consequent collapse of Agricultural and General Engi- 
neers. This year there is not one steam engine in the 
whole Show, neither are there any of the big oil-driven 
ploughing outfits which have become familiar of recent 
years. ere is not a wagon or a thrashing machine in 
the whole hall. So it will be appreciated that a number 
of old friends who have patronised the Show from time 
immemorial are not represented, and we could find few 
of them among the visitors. In the circumstances, we do 
not propose to mention any names, as it would seem like 
calling over the roll to see who is absent. 

On the other hand, there is a considerable number of 
oil-driven tractors, all of which have a distinctly American 
appearance, although they may be made in England. 

ese machi remind one of the “ scraggy ” outline of 
an American locomotive, as compared with a British 
engine. There is no doubt, however, that they do the 
work for which they are intended, and that under very 
adverse circumstances. Another thing which we noticed 
was the advent of the pneumatic tires for agricultural 
vehicles, a development to which we have previously 
referred. There are a few stands on which oil and petrol 
engines are displayed, but these are all of comparatively 
small size, the largest we noticed being of 4 horse-power. 
It may be that the absence of larger oil engines is due to 
the impression that the gradual development of the 
“ grid’ may make such engines unnecessary; but, on 
the other hand, there is no great indication of manu- 
facturers of farming machinery taking steps to utilise a 
general supply of electricity. In fact, electrically driven 
machinery is conspicuous by its absence. 

There is, however, one most ingenious and novel 
machine up in the gallery. It is used for planting out 
séedlings, and takes the place of hand dibbling. On a 
carriage, which is drawn by a tractor, there is a small 
plough for cutting a furrow to receive the plants. Down 
the centre of the machine there run two chains, which 
are fitted with hinged arms. These arms are spread out 
horizontally as they travel forward and are supported on 
runways. On either side of the ways there are two seats, 
for boys, who place the plants in grips on the ends of the 
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arms. Arriving at the front end of the ways, the arms 
fall over and hang vertically with the root in the furrow. 
The grips then release them and two wheels press the soil 
round the plants. The arms then go on to the top again 
to be recharged. It is claimed that this machine will put 
in 12,000 plants an hour. 

To make up for the absence of much heavy engineering 
work, there is an unusually extensive display of agri- 
cultural implements. These are, of course, engineers’ 
products, in the true sense of the term, but their chief 
interest to engineers lies in the mode of production and 
the description of processes is not appropriate here. 
lhere are also good displays of milking and refrigerating 
machinery. The Exhibition closes to-day. 








The Pulvis Clutch. 


We learnt during the past week that the British Rema 
Manufacturing Company, Ltd., of Halifax, had taken up 
the manufacture of a new clutch. The operation of the 
new clutch—known as the Pulvis—is illustrated diagram- 
matically by the accompanying engraving. The impeller 
\ has a circumferential slot bridged at two points 
diametrically opposite one another by blades B. It is 
keyed on to the driving shaft and rotates within a housing 
C in the end covers of which there are bearings to support 
it. The housing is the driven member of the clutch, 
and externally may take any suitable form, such as, say, 
a belt or texrope pulley, or, alternatively, it may merely 
be connected to the driven shaft. Internally, it has a 
number of serrations cut in the metal in an axial direction. 
A small amount of shot of small diameter is introduced 
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within the housing through a hole, which is subsequently 
plugged. The left-hand sketch shows the clutch at rest and 
the shot at the bottom. When the driving shaft 
starts to rotate, the impeller A ploughs its way through 
the shot, which is able to pass along the circumferen 
tial slot and under the blades which bridge it, until, 
the speed increases, the housing begins to rotate. 
As the speed increases, the shot packs in front of the 
blades and transmits the drive without slip—see right- 
hand sketch. If, for some reason, the clutch becomes 
overloaded, part of the shot continually “ leaks "’ past the 
blades and, consequently, slip occurs. By varying the 
amount of shot the starting period before the housing 
reaches the speed of the driving shaft can be fixed at any 
interval between a few seconds and several minutes. It 
is claimed that the clutch suffers no wear. 
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Electric Tools. 


DURING a recent visit to the showrooms of Newtons of 
Taunton, Ltd. (the garage equipment section of Lucas- 
C.A.V.-Rotax), at 319, Regent-street, W., we were shown 
a collection of electric tools made at the Willesden works 

















PORTABLE ELECTRIC DRILL 


of the Lucas organisation. For the most part electric 
tools that have hitherto been sold in this country have 
been imported, but those under consideration are entirely 
British. The makers claim to have exceptional facilities 
for their production and to be capable of turning out 
drills, &c., superior to those made abroad. At present 
the range comprises electric drills as shown in the accom- 
panying illustration, electric valve refacers, and engine tool 
kits for de-carbonising, &c.; but in the near future other 
electrically operated tools will be available, such as 
sanders, bench and portable grinders, and polishers, &c. 
The jin. and }in. drills that were shown to us were of 
massive construction, yet of neat and handy design and, 
as shown in the illustration, the trigger safety switch is 


is released the current is interrupted, but a special locking 
device enables the switch to be held in the “ on ” ition 
when the tool is mounted on a Rotax bench drill stand, 
supplied for converting a portable tool into a bench tool. 

The distinguishing characteristics to which the makers 
direct attention are that the dynamically balanced arma- 
tures associated with all the tools have hand-wound former 
coils, the field coils are wound with enamelled and silk- 
covered wire, all gears and other highly stressed parts are 
of nickel-chrome steel, and the housings are composed of a 
special aluminium alloy. The safety switch to which we 
have alluded is claimed to be the best so far designed. 
The “ Rotax” valve refacer handles valves used on 
private car, lorry, and many aircraft and motor voat 
engines, the range of the valve stems that can be he!d in the 
machine varying from jin. to #in. diameter. There are 
two small electric motors, one of which drives the grinding 
wheel by means of a belt, whilst the other drives the work 
head, which is arranged to swivel from 15 deg. to 90 deg. 
measured on a graduated scale. 








Crane Safe Load Indicator. 


SINCE it was enacted that all cranes must be fitted with 
a safe load indicator, a number of different designs have 
been put on the market. Brown and Aitken, of 46, Vic- 
toria-street, London, have brought to our notice the one 
illustrated by the two accompanying engravings. The 
photograph reproduced in Fig. 1 shows the indicating 
mechanism within its box, the cover of which has been 
removed without disturbing the mechanism, while the 
line engraving Fig. 2 illustrates the principle on which it 
works. The indicator is inserted in the derrick rope, and 
it will be seen from the engravings that even if breakage of 
the mechanism should occur the safety of the crane is not 
endangered. Referring to the engravings, it will be seen 
that the anchorage cable is connected to the short arm of 
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a bell crank lever A, the longer arm of which projects into 
the indicator box and carries a pulley wheel at its end. 
A stout steel cable encircles the pulley, the ends being 
taken around a “ radius” piece b and firmly clamped. 
The “ radius” piece is able to rotate, but its centre of 
rotation is nearer one end than the other, so that the 
tensions in the two cables acting upon it to rotate it exert 
a differential moment around the centre of rotation. This 
small differential moment is balanced by @ small spring C 
acting upon the end of a long arm D. Thus the heavy 
load on the derrick rope is converted, for the purposes of 
measurement, into a light load on a smal! spring. The 
arm D to which the spring is attached carries an electrical 
contact on a bracket. As the load on the derrick rope 
of the crane increases the arm rises until the contact 
completes an electrical circuit by touching a contact on a 
free-swinging arm, Fig. 1. Completion of the electrical circuit 
operates a warning device in the crane driver’s cab. To 
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allow for the different radii at which the jib of the crane 
may be acting and the consequent increase or decrease 
of the safe load the second electrical contact, as already 
mentioned, is mounted on a free-swinging arm. This arm 
is supported by a cam mounted in frictionless bearings 
and maintained in position by a heavy pendulum weight, 
the position of which relative to the mechanism alters 
according to the angular position of the derrick rope of the 
crane. It is interesting to note that the mechanism can be 
completely dismantled while in position in the derrick 
rope and that, being covered in, :t is not likely to suffer 
damage during the erection of the crane. No structural 
alterations to the crane are required to insert it. On 
steam-driven cranes a pointer can be fitted to give the 
indication against the outside of the box instead of the 
electrical mechanism. The actual load measured is only 
about one five-hundredth part of the load on the derrick 


The Oilmatic Safety Release. 


THE accompanying line engraving is a sectional view 
of the new “ Oilmatic"’ safety release recently put on 
the market by B.E.N. Patents, Ltd., of 92, Tottenham 
Court-road, London. It is designed to unload compressors 
and to hold them unloaded when stationary and until 
full-speed running is attained. It consists of a + mag 
loaded piston capable of being forced up the cylinder by 
oil from the lubricating system of the compressor. The 
oil enters by a small passage A and the rate at which it 
can flow into the cylinder is controlled by an adjustable 
needle valve. The lifting of the piston under the influence 


of the oi] pressure raises an external lever B, which is 
connected at a point nearer its fulcrum with a rod C 
When 


projecting from a second chamber this rod is 
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OMMATIC SAFETY RELEASE 
raised it allows a ball D to rise against a seating 
under the influence of spring pressure. The small 


chamber below the ball valve is in communication with 
the cylinder of the compressor. While the ball is off 
its seat air from the com can blow straight through 
to atmosphere through the pipe E, but when the ball 
seats the compressor is put on load and the air pressure 
helps to maintain the ball against ite seat. On shutting 
down the compressor the oil pressure fails, the piston falls, 
and the ball valve is forced off its seat by the rod, so that 
the compressor is unloaded. Should the oil pressure 
fail for any other reason, the same sequence occurs. It 
is necessary to maintain the pressure within the secondary 
chamber of the device on the suction stroke of the com 

ressor, and this object is effected by fitting another small, 
fightly spring-loaded valve at the junction between 
the cylinder head and the pipe line to the device. 








The Quead Mechanical Hammer. 


Users of wall plugs have all at some time or another, no 
doubt, found considerable difficulty in “ jumping” the 
necessary hole in a wall with a hand hammer; and even 
those who find no difficulty would, we feel sure, welcome 
any device which relieved them of a somewhat slow and 
tedious task. The Quead mechanical hammer, which has 
recently been put on the market by William Geipel, Ltd., 
of Vulcan Works, Bermondsey, is designed to do mech- 
anically what heretofore has been done by hand. The 
hammer is an ingenious combination of a hand drill and 
a hammer head. On turning the handle a worm raises 
and releases the hammer head, which is forced downwards 
again by a strong spring giving a series of regular and 
uniform blows at a high striking rate. At the same time 
the bit is rotated. The hammer is suitable for drilling 
holes for standard wall plug sizes 3, 6, 8, and 10; weighs 
14 oz. and is 9}in. long. 








WetsH bunker coals at lower rates and in quicker 
time can now be secured at Genoa than has been possible 
in the past. A floating depot in the form of a ship with 
a capacity of 15,000 tons has been anchored in the harbour. 
Vessels can berth by day or night on either side of the 
floating depot, which is equipped with electric cranes 
capable of loading at the rate of 140 tons an hour, so 
that ship’s winches are not necessary for bunkering. The 
depot is also fitted with windlass and other mechanical 
appliances for the rapid mooring and unmooring of vessels. 


Tue first 
was in connection with a free-machining 
known in America as “‘ Carpenter Stainless Steel No. 8, 
which contains approximately 18 per cent. chromium, 
9 per cent. nickel, and 0-25 per cent. selenium. When 
this 18-8 free-machining steel was first announced by 
the Carpenter Steel Company a few months ago, it con- 
tained about 0-30 per cent. sulphur as the free-cutting 
agent. The sulphur has now been replaced by selenium, 
with considerably improved results, Experiments indicate 
that the free-machining qualities are proportional to the 
total selenium content. The finished product is much 
tougher and has less tendency to transverse fracture. In 
transverse tests, selenium steels have about one-third 
greater elongation and reduction of area and twice the 
Izod impact resistance of the sulphur stainless steels. 


commercial use of selenium stainless steel 
18-8 steel 
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placed in an accessible position. Immediately the switch 





rope. 





The ultimate strength is the same. 
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A Compact Portable Compressor. 


We recently had the opportunity to inspect in the 
works of Reavell and Co., Ltd., at Ipswich, a very com- 
pact portable compressor set made by the firm to meet an 
order for twelve such sets for the Director of Army 
Contracts. While the compressor is capable of delivering 
100 cubic feet of free air per minute compressed to a 
pressure of 100 lb. per square inch, the overall dimen- 
sions of the set are only 6ft. 6}in. long by 2ft. 8in. wide 
by 4ft. 4in. high, and its weight just 22 cwt. As will be 
seen from the engraving, Fig. 1, the compressor itself is 
mounted upon the truck at the end remote from that 
carrying the radiator. It is driven by a Climax petrol 
engine, developing 32} B.H.P. at 1200 r.p.m. through a 
centrifugal clutch, which relieves the engine of the com- 
pressor load for starting. Two air receivers are slung above 
the compressor and engine, and extend almost the full 
length of the truck, while the petrol tank is stowed below 
them and between the engine and compressor. The cool- 
ing water leaving the radiator is delivered by a small 
pump directly to the cooling system of the compressor, 
whence it passes through the passages of the engine before 
returning to the radiator. This arrangement ensures that 
the compressor shall receive the coolest water, while it is 
all to the good that the water entering the engine shall 
be warm. 

The compressor, of which the engraving, Fig. 2, shows 
sections, is similar to one we described in our issue of 
September 25th last year. It has two cranks and the 
pistons are single acting. The design embodies the use 
of a piston valve driven by an excentric for controlling 
the entry and delivery of air to and from each of the 
cylinders. The excentrics, it will be remembered, are 
set approximately 90 deg. behind the main cranks, so that 
when each main piston reaches the top of its stroke the 
corresponding piston valve is still travelling upwards, 


to the unloader, the operation of which has already been | and the time at which the compressor is reloaded may be 
explained. adjusted to any suitable amount. In order that the throttle 


asing down the engine and unloading the compressor | shall open and the unloader come out of action, the air 
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should take place simultaneously, but it is essential when ; must be allowed to leave the system and the release is 
reversing the process that the speed of revolution of the | effected by the relay. When the pressure in the air receiver 

has fallen to any predetermined figure—in this case, 
80 Ib. per square inch—it is insufficient to hold the relay 
piston against the lower seating and the latter moves 








rapidly upwards until it is held against the upper seating 
by the spring. The air trapped in the pipes, the unloader, 
and the “ slowing device,’’ can escape through the lower 
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seating and the clearance around the spindle. No impedi- 
ment is offered to its flow from the chamber beneath the 
plunger in the slowing device, so that the throttle of the 
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and has just reached the “‘ cut off” point. Part of the 
compressed air which is trapped between the top of the 
piston valve and the ordinary Reavell compressor spring- 
controlled valve is delivered by the movement of the 
piston valve. Owing to the relatively slow motion of this 
valve the spring controlled valve seats gently and silently 
when delivery is complete. The design also has the advan- 
tage that the whole of the cylinder head may be water- 
cooled. 

The chief modification introduced since last year is the 
ingenious unloading device illustrated in more detail in 
Fig. 3, which is built into the casting between the cylinders. 
It was, we understand, invented by Mr. William Reavell 
himself, and patents have been applied for. Connecting 
together the two cylinders there is a passage which may be 
blocked by @ small spring-controlled piston. When un- 
loading becomes necessary, a relay operated by the air 
pressure within the receiver admits air to the chamber 
above the piston which is forced downwards, so that the 
two cylinders are interconnected. The air is then passed 
back and forth from one cylinder to the other as the main 
pistons rise and fall. 

The air relay already mentioned is illustrated on the 
left of the line engraving, Fig. 4. It consists of a specially 
shaped piston able to seat itself accurately against a 
facing at top and bottom, and capable of a short vertical 
motion. Normally, it is held against the top seating by 
@ spindle and a spring, the compression of which is adjust- 
able. The pressure of the air within the receiver acts 
upon the exposed top surface of the piston, and when it 
reaches a predetermined degree of intensity—in this 
case, 100 lb. per square inch—the piston is foreed down- 
wards. So soon as it leaves its seating the entering air is 
able to act upon a greater area, with the consequence that 
the piston is driven rapidly downwards and held against 
the lower seating. There is a clearance between the piston 
and the walls of the chamber in which it moves and through 
this space the air flows into a pipe which directs it to the 
“slowing device” mounted close to the carburetter of 
the engine. The drawing on the right-hand side of the 
engraving, Fig. 4, shows the “slowing device.” Air 
from the relay enters it from below and may find its way 
unimpeded into a small chamber below a plunger which 
is lifted against the restraint of an external spring and 
operates the throttle of the engine through a bell crank 
leverandarod. The speed of revolution is reduced thereby 
to about two-thirds of normal. At the same time the air 
entering the device may also find an outlet by lifting a 
ball valve and passing through another small bore pipe, 


engine is at once opened. But the release of the pressure 
causes the ball valve in the passage leading to the unloader 
to return to its seat, so that the air within the unloader 
can only escape through a by-pass passage and an adjust 

able conical valve. Reloading of the compressor is con- 


AIR COMPRESSOR 


engine shall be increased and its throttle opened before 
the compressor is again loaded. If precautions are not 
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taken to ensure this sequence, the engine may “ stall.” | sequently delayed, while the time lag can be suitably 


The “slowing device” is so designed that the interval | adjusted. . 
between the moment when the engine throttle is opened We had the opportunity of observing these controls in 
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action, and although the compressor set had been standing 
idle out of doors sufficiently long to be quite cold, and was 
given less than five minutes in which to “ warm up,” 
we observed that the engine had no difficulty in “ picking 
up ” the load. A small amount of air was allowed to leak 
continuously away from the receiver, with the result that 
the set loaded at 801lb. per square inch and unloaded 
at 100 lb. per square inch as regularly as a clock ticks out 
the minutes and with the same absence of fuss. The 
engine showed itself to be easily started and the centri- 
fugal clutch took up and transmitted the load without 
shock. The whole set impressed us as a sturdily con- 
structed, remarkably compact, and neatly finished piece 
of engineering. 








SHARING WORK. 


REPORTING that in a single month 500,000 American 
workers have been taken off the unemployed register 
of the Department of Labour at Washington, a New 
York correspondent forwards particulars of a nation-wide 
movement distribute the available work among a 
larger number of those usually engaged in the various 
industries. 

The engineering and associated trades, he writes, have 
participated wholeheartedly in the scheme, and it is 
officially recorded that of 980 firms in that category, 
85 per cent. have adopted and applied the “ share the 
work” principle. In the majority of cases the method 
has been to change the time schedule as a whole, basing 
the new one on either a reduced working week or day, 
while many others instituted a system under which work- 
people took a day or a week off, allowing others who were 
unemployed to take their place, and have at least part- 
time employment. 

Details of the methods adopted in some instances 
will interest industrialists in this and other European 
countries. 

A machine shop and foundry that was hard hit by the 
depression agreed to share the work available among 
the whole of their employees, pay being allowed in pro- 
portion to the hours worked. One week they found the 
orders in hand allowed six hours to be allotted to everyone 
on Monday. Then a slump followed, and on Tuesday, 
Wednesday and Thursday four hours each day was esti- 
mated to be sufficient. Additional orders being then to 
hand, a five-hour day was ordered. The rule was applied 
to everyone on the pay-roll, with the result that the whole 
of the employees are making half-time, instead of part 
of them receiving full employment and the remainder 
being turned off. The employees recognise that this is 
a fair deal, while the firm avoids the loss of efficient and 
skilled workers. 

A Wisconsin heavy engine factory originally working 
nine hours a day for 5} days each week, reduced their 
schedule to eight hours per day for the same number 
of days. Facing a further decline in volume of business, 
the firm decided to down altogether on Fridays 
and Saturdays, providing a thirty-two-hour week for 
all instead of discharging a portion of their staff. 

The “share-the-work"’ movement was inaugurated 
by the President, after Mr. Hoover had convened a con- 
ference of leading bankers and employers, and there are 
now committees of those two classes operating to get 
the principle applied in each of the big centres of industry 


to 


close 


from East to West of the Continent. In all 5000 com- 
panies have reported on their experiences, and Mr. 
William Green, President of the American Federation 


of Labour, has declared the application of the principle 
should be supported by employers and employed.” 








BRITISH STANDARDS INSTITUTION. 
All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria- 
street, London, S.W.1. The price of each specification is 


2s. 2d. post free, unless otherwise stated. 


SYNCHRONOUS ELECTRIC CLOCKS. 

B.S.8. No. 472—1932. The scope of this specification is 
confined to the electrical characteristics of the clock 
essential to ensure reliability in operation, and does not 
enter into mechanical details, except in so far-as is neces- 
sary to ensure compliance with the electrical requirements. 
Special attention is paid to the question of insulation 
and other features affecting safety. 








LAUNCHES AND TRIAL TRIPS. 


Light VeEsseL ; built by A. and J. Inglis, Ltd., to the order 
of the Commissioners of the Northern Lighthouses, for service 
at North Carr, Firth of Forth ; launch, December 2nd. 


WANGANELLA, twin-screw motor vessel; built by Harland 
and Wolff, Ltd., to the order of Huddart Parker, Ltd.; dimen- 
sions, 479ft. by 63ft. 6in. by 34ft. 6in.; to carry mails, passengers 
and cargo. Engines, oil, Harland-B. and W. type ; constructed 
by the builders ; trial trip, recently 








CorrecTion.—In the article on the ‘ Mayfair Automatic 
lelephone Exchange,” appearing in our issue of November 18th, 
it was stated that the motor generators, ringing machines and 
switchboard were supplied by the G.E.C. We are informed, 
however, that the machines were built by the E.C.C. (the Elec- 
trical Construction Company, Ltd.), whilst Automatic Electric 
Company, Ltd., supplied the switchboard. 

Tae Paysicat Society's Exniprrion.—The twenty-third 
annual exhibition of scientifie instruments and apparatus, 
arranged by the Physical Society, will be held on January 3rd, 
4th, and 5th, 1933, at the Imperial College of Science and 
Technology, Imperial! Institute-road, South Kensington, 8.W.7. 
It will be open in the afternoons from 3 p.m. to 6 p.m., and again 
in the evenings from 7 p.m. to 10 p.m. Discourses will 
delivered each day at 8 p.m., as follows :—January 3rd, Dr. 
Allan Ferguson, M.A., F. Inst. P., “ Surface Tension and its 
Measurement "’ (illustrated by experiments); January 4th, 
Mr. R. A. Watson Watt, B.Sc., A.M.I.E.E., F. Inst. P., 


“Cathode Ray Oscillography ” (illustrated by experiments) ; 
January 5th, Mr. F. Hope-Jones, M.1.E.E., F.R.A.S., “ Time 
Measurement 


Old and New " (illustrated by experiments). 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Situation. 


THERE has been no alteration on the week in the 
industrial position in the Midlands and Staffordshire, 
neither have there been any developments of note in the 
iron and steel market. While the prevailing tone is one 
of hope, the forward movement is very gradual. The 
position is materially better than it was at the opening of 
the quarter, and it is believed there will be some carry- 
over of business to the New Year. A number of con- 
tracts have been made running into the first quarter of 
1933, but, generally speaking, buyers are exercising con- 
siderable caution as to forward supplies. The volume of 
business in iron and steel transacted this week was on a 
moderate scale, but it related almost entirely to British 
material. District firms are benefiting from the subduing 
of foreign competition, and demand is expected to develop 
further. 


Production of Basic Bessemer Steel. 


The decision of Stewarts and Lloyds, Ltd., to 
manufacture basic Bessemer steel in this country is an 
important development towards making the steel industry 
thoroughly efficient and self-contained. Production once 
again in the Midlands of this class of steel will be welcomed, 
as being an addition to the existing steel resources of the 
area. It is worthy of note that one of the last firms to 
produce basic Bessemer steel in this country in the past 
was Alfred Hickman, of Bilston, and it is appropriate, 
therefore, that the revival of the manufacture of this 
steel should take place in the Midlands. The new plant, 
which is to be put down at Corby, in Northamptonshire, 
will be in the midst of the biggest iron ore field in the 
country, an area stretching northwards from Oxfordshire 
across Northamptonshire, and taking in Rutlandshire and 
parts of Leicestershire. The potential supply of ironstone 
is large enough to last much longer ahead than any of us 
can see. Stewarts and Lloyds have a substantial share of 
these supplies directly at their command. A subsidiary 
of the company carries on a battery of blast-furnaces at 
Corby, and a few years ago another Northamptonshire 
smelting plant near Kettering was acquired. The iron- 
stone of the district possesses properties which fit it well 
for the Bessemer basic process. 


Manufactured Iron. 


Although quiet conditions prevail in the finished 
iron industry in Staffordshire, there are signs that the 
sluggish stream of trade is quickening. Over the last week 
business, though still unsatisfactory, has been rather better 
and output at some of the local works has been slightly 
heavier. At a number of the mills, rolling programmes are 
becoming more regular, as specifications against standing 
contracts improve. As has been the case for a long while 
now, chief activity is to be found at the marked bar mills. 
In many branches of engineering, best quality bars are 
almost an essential. Staffordshire makers have no diffi- 
culty in obtaining their quoted selling price of £12 per ton 
for their output. What they require is the opportunity to 
increase production, and so bring down costs. Producers 


of crown quality bars have still to compete with makers | 


from other districts for the very limited business which 
comes on to the market. In this they are only partially 
successful as their selling figure of round about £9 10s. is 
in advance of that of their rivals. Nut and bolt and fencing 
bar iron is in a little better demand, the consuming indus- 
tries having picked up a little during the past week or so. 
Also a number of small orders are being taken by local 
manufacturers at the expense of the foreigner. Nut and 
bolt bars of Staffordshire make are still quoted £8 per ton, 
and fencing iron £7 15s. The situation is unchanged in the 
strip department. Requirements are moderate and selling 
values firm. Wrought iron gas tube strip is quoted 
£10 7s. 6d. to £10 10s. per ton delivered. 


Steel. 


In the steel market that branch relating to the 
supply of finished material lacks life, while the half- 
products department continues to gain strength. None of 
the heavy engineering industries in this area are well blessed 
with orders, and even the fortunate firms do not call for 
heavy tonnages of steel. Their consumptive requirements 
are considerably below normal, the orders on their books 
referring to small work. Steelmasters hold to the Asso- 
ciation selling figures of £8 7s. 6d. for angles, £9 7s. 6d. 
for tees, £8 15s. for joists, and £8 17s. 6d. for ship, bridge, 
and tank plates. These figures are all subject to special 
rebates to those who confine their purchases to British 
material. Boiler plates are quoted £8 7s. 6d. to £8 10s. 
per ton. Manufacturers of steel semis in this district 
are making better sales of small bars and of billets as a 
result of the changed conditions on the Continent. The 
price of foreign small steel bars, sheet bars, and billets is 
too high to permit of their sale in this market, and district 
mills are getting some of the business which for a long time 
past has been placed with Continental firms. If current 
prices of Continental material persist, there is every 
prospect of the orders which mature coming to local steel- 
masters. As yet demands made upon local steelmasters 
have increased only slowly, but they will grow as con- 
sumers use up their stocks of foreign steel. Staffordshire 
re-rollers maintain their quotation of £6 15s. for small 
steel bars re-rolled from foreign raw material, and of £7 
for all-British bars. Mild steel billets range in value from 
£4 17s. 6d. to £5 7s. 6d., while sheet bars make £4 Lids. 
upwards. The improved demand, recently recorded, for 
steel strip and special steels is maintained, and further 
progress towards satisfactory conditions is reported in the 
scrap market. Current inquiries lead to hopes of good 
business in the near future. 


Raw Iron. 


There is no change on the week in the pig iron 


industry. Output alike in Northamptonshire and in 





| Derbyshire is in excess of the requirements of the market 
The surplus is, however, becoming smaller every week, and 
| for this blast-furnacemen are thankful. The quantity of 
| foundry iron taken by makers of light castings is rather 
| better than in the early autumn, but little material is 
| being dispatched to general engineering foundries. North 
amptonshire smelters are still disposing of some of their 
| output in Northern markets, where they are fmee to ask 
| what price they like for their iron. For delivery in the 
Midland zone, sales are made at the rates laid down by the 
Central Pig Iron Producers’ Association. These are: 
Derbyshire No. 3 foundry, £3 6s.; forge, £3 1s.; North 
amptonshire No. 3 foundry, £3 2s. 6d.; forge, £2 17s. 6d.- 
all per ton and subject to rebate to buyers of large 
quantities 


Galvanised Sheets. 


Galvanised sheet mills this district continur 
under-employed, and activity in the market remains 
rather slow. Orders for overseas are received day by day, 
but unfortunately they relate mostly to smal! quantities. 
There is no alteration in the volume of demand in the 
home trade, and it is reported that buyers have not taken 
kindly to the new selling arrangements. No revision of 
prices has occurred since my last letter, and quotations 
for 24-gauge corrugateds are £10 per ton for export and 
£11 5s. to £13 5s., according to tonnage, for the home trade 
Demand for and prices of lighter gauges are likewise 
unaltered. Consumption of black sheets grows steadily, 
and activity at the automobile works inclines one to the 
view that the improvement will be maintained. Selling 
prices to the home trade are £9 5s. for 10-ton lots, with a 
rising scale for smaller tonnages. The export quotation 
is £8 5s. f.o.b. 


£26,000 Order for West Bromwich. 


An order for thirty new bogie trucks for the 
Liverpool Corporation tramways service, at a cost of 
£895 a car set, and representing a total cost of £26,850 
is recommended by the Committee to be placed with the 
Electro-Mechanical Brake Company, Ltd., of West 
Bromwich. 


Cannock Chase Coalfield. 


The reorganisation of the Cannock Chase coal- 
field by means of amalgamation, at the instance of the 
Coal Mines Reorganisation Commission, referred to in my 
letter last week, is providing the most important subject 
of discussion in mining circles here. The mineowners are 
apparently fearful of the consequences, and, with one 
exception, they are opposed to the project. A point 
specially stressed is that in any scheme of amalgamation 
there would be destroyed that valuable asset of clos 
contact between masters and men which has for many 
years been a notable feature of the local mining industry 
It is no secret that the coalowners resent the compulsion 
that is being applied, being of the firm opinion that no 
possible good can come from amalgamation; indeed, 
they forecast damaging results to the industry if the 
decisions of the Commission are enforced 








LANCASHIRE. 


(From our own Corre «ponde nts.) 


MANCHESTER 


Public Works Expenditure. 


TxHE virtual cessation of expenditure on new 
public works schemes has had a serious influence on 
employment conditions in Lancashire and Cheshire. It 
has, for example, brought many constructional engineering 
concerns almost to a standstill, and the remainder, with 
a few exceptions, are only moderately busy. In the 
Lancashire county area twenty-eight road and bridge 
improvement schemes have been either postponed or 
curtailed, the deferred expenditure being estimated at 
£1,250,000, whilst in Cheshire approved works costing 
£1,605,254 are to be deferred for two years. The matter 
has been considered at a conference at Preston of Lancashire 
County and non-County Boroughs, and a deputation was 
appointed to interview the Ministers of Labour and 
Health. The conference passed a resolution urging the 
Government to relax the restrictions now in operation 
that prevent the carrying out of unemployment relief 
schemes which local authorities are willing to proceed 
with. Sir Max Muspratt, the chairman of the Finance 
Committee of the Liverpool City Council, stated that 
Liverpool had spent £2,000,000 on unemployment relief 
works, and was prepared to spend another £2,000,000 
if the Government would give adequate assistance. If 
they could not have the big schemes, he suggested that 
schemes should be undertaken which would chiefly 
employ skilled labour, for, he said, it was the skilled 
worker who was the chief sufferer at present. 





£700,000 Extension Scheme Postponed. 


The Town Hall Extension Committee of the 
Manchester City Council has decided to defer the question 
of proceeding with the Town Hall extension scheme for 
three months. Meanwhile, a report is to be submitted 
with regard to the financial position. The scheme is 
| expected to cost between £600,000 and £700,000, and has 
| been held up in consequence of the economic position, 





Railway Axle Plant for Russia. 


An order which Craven Brothers (Manchester), 
Ltd., machine tool makers, of Vauxhall Works, Reddish, 
near Stockport, have received from Russia for a railway 
axle plant capable of producing about 270,000 railway 
axles a year has come at a welcome time. According to 
a statement made by an official of the company, the firm 
has just completed a big contract, and in the absence of 
other important work it would have been necessary to 
dispense with a considerable number of employees. It 
is understood that the Russian order in question will 
ensure continuity of employment for a large number of 
' foundry and machine tool workers for at least six months. 
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“ Grid’s * Largest Transformers. 


One of the two transformers for the sub-station 
of the Central Electricity Board adjoining the Liverpool 
Corporation’s new Clarence Dock power station has been 
completed at the Hollinwood, near Manchester, works of 
Ferranti, Ltd., and was transported by special train from 
Manchesger to Liverpool by the London, Midland and 
Scottish Railway Company last Friday. The transformers 
are 25 per cent. larger than any other transformers on 
the “‘ grid” system, and, as self-cooled units, will, it is 
said, be the largest in the world. Each of the transformers, 
with its cooling equipment, weighs about 100 tons. Under 
normal conditions the capacity is equal to about 100,000 
H.P. each. : 


Non-ferrous Metals. 


Conditions on the non-ferrous metals market 
during the past week have been of a mixed character, 
and, on balance, price changes are irregular. The trade 
demand for copper has been at a very low ebb and specula- 
tive activity, also, has been smaller than usual. War 
debts uncertainties and the conference of copper producers 
now proceeding in America have been retarding influences 
in this section, and, under the circumstances, a decline 
in the quotations for standard brands of copper ranging 
from about 27s. 6d. to 30s. per ton will not be surprising. 
Tin, also, has had considerable ups and downs, but in 
this case the trading position has been slightly less 
depressed and the supplies are less top-heavy than with 
copper. In this section, values moved up after earlier 
setbacks and at the moment of writing are higher by 
about £1 5s. per ton than they were a week ago. The 
demand for lead during the past week has been no more 
than moderate, and at times speculative selling of the 
metal has been much in evidence. Relatively, spelter 
has experienced the most active conditions, although 
these occasions during the past week have alternated 
with quiet spells. Prices, however, have been well held 
and have finished up at 5s. per ton above those current a 
week ago. 


Tron and Steel. 


The imminence of stock-taking operations 
in many of the iron and steel-using works in the district 
and the approach of the Christmas and New Year holidays 
have had their effect on new business, and slow conditions 
have been experienced on the Lancashire iron and steel 
markets this week. Apart from these seasonal influences, 
however, the foundries, except in a few specialised sections, 
are badly situated from the point of view of order books, 
and this week no more than hand-to-mouth orders have 
been placed. Values are maintained on the basis of 67s. 
per ton, delivered in the Manchester district, for Stafford- 
shire and Derbyshire No. 3 iron ; 65s. 6d. for Northamp- 
tonshire ; 62s. for Derbyshire forge, and about 83s. 6d. 
for Scottish foundry. The demand for finished iron locally 
is on @ restricted scale, but quotations are held at late 
rates. Some forge masters, although handling less 
inquiry than was the case a few weeks ago, are moderately 
busy for the time of the year. In the steel trade, con- 
structional engineers in particular, but other branches of 
the heavy consuming industries as well, are taking only 
limited quantities of steel materials, and there is little 
prospect of any improvement before early in January. 
Small re-rolled bars are quoted at about £7 per ton, 
with sections at £8 7s. 6d., joists at £8 15s., ship and tank 
plates at £8 17s. 6d., boiler plates at about £8 10s., and 
large diameter bars at £9 7s. 6d. 


Obituary. 
The death occurred last week of Mr. William 
Henry Vaughan, head of the Vaughan Crane Company, 
Ltd., Openshaw, Manchester. 


BARROW-IN-FURNESS. 
Hematites. 

The market for West Coast hematite pig iron 
has so fax improved that on Saturday last two furnaces 
were put into blast at the Barrow Ironworks, which had 
been idle since last August owing to the slackness of 
trade and the heavy stocks of iron held. The demand is 
mostly on general home account, and now Barrow steel 
makers are coming in for supplies. Continental business 
is very dull. With these two furnaces operating at Barrow 
the output is still very far from the normal. 


Iron Ore. . 

There is a fuller demand for iron ore and more 
activity at some of the mines. The Newton Iron Ore 
Mine near Barrow is at work again. The importations 
of foreign ore are very quiet. 


Steel. 
The position in the steel trade has improved. 
For many weeks only the hoop mills have been engaged 
at Barrow, but the main plant has now been put on for 
the rolling of steel rails, &c. The demand for rails, 
however, is still very quiet on both home and overseas 
account. 


Shipbuilding. 
Vickers-Armstrongs, Ltd., are in receipt of an 


order from the Portuguese Government for two sub- 
marines. 








SHEFFIELD. 


(Prom our own Correspondent.) 


Steel Trade Prospects. 


A SUBSTANTIAL expansion of business in the New 
Year is anticipated in the heavy steel branches. Though 
firms are not inundated with orders, they are receivin 
numerous inquiries, some of which, they expect, will 
lead to tangible results. Confidence in the ability of the 


it has been for a long time, and if the war debts question 
does not have a retarding effect, Sheffield’s basic industries 
should enter upon an era of greatly improved conditions 
ere long. At the same time, trade is better now than 
recently, but prices seem to be the chief factor. With 
the virtual disappearance of foreign competition, due to 
legislative reasons, competition among the home pro- 
ducers is more intensive, with the result that much of the 
work accepted scarecly covers the cost of production. 


Steel Production. 


The general improved position in steel may be 
judged from the fact that the Park Gate Company, where 
six furnaces are operating, may soon put an additional 
furnace into operation, whilst the English Steel Corpora- 
tion’s works are fairly busy, and Hadfield’s have more 
work on hand. Considerable special steel work is being 
done by the Daniel Doncaster section of the United Steel 
Companies, and it is anticipated that a third furnace will 
soon be put into commission at the Stocksbridge works 
of Samuel Fox and Co. The rolling mill departments 
of Brown, Bayleys Steel Works, Ltd., are also busier. 
High-class small strips and bars are in good demand for 
engineering pui 8, motor car manufacturing, and 
electricity undertakings, whilst there is a consistent 
demand for the class of strip required for the safety razor 
blade industry. 


Welcome Orders. 


It is announced that the Finland State Railways 
have placed an order for the greater part of their 1933 
requirements of rails and sole plates with the United Steel 
Companies, Ltd., and Dorman, Long and Co., Ltd. The 
total tonnage involved is slightly in excess of 10,000 tons, 
with a total value of approximately £85,000 sterling. 
Cravens Railway Carriage and Wagon Company, Ltd., 
has received an important order for a fleet of express 
road coaches which are to be luxuriously constructed 
and fitted on the latest Leyland six-cylinder, long-wheel 
base type of chassis. 

Tools Tariff. 

The National Union of Manufacturers is promot- 
ing an application to the Tariffs Advisory Committee 
for an increased tariff upon imported carpenters’, joiners’, 
and building trade tools. The Committee will be asked 
to raise the duty of 20 per cent. to 33} per cent. The 
demand for Sheffield tools continues strong in certain 
departments, but quiet in others, and exports are still 
increasing steadily. This applies particularly to saws, 
files and rasps. 


Cutlery and Plate. 


There is much activity in scissors and safety 
razor blades, but work on seasonal orders has fallen off. 
With the reduced spending power of a large section of 
the public, the demand for expensive cutlery and plate 
has been very poor in connection with the Christmas trade. 


Public Schemes. 


To prevent a recurrence of the disastrous flooding 
around Doncaster and Thorne, which occurred last year, 
large schemes are proposed, and it is expected that the 
cost of the work will exceed £200,000, provision for which 
is made in the Doncaster Area Drainage Bill. A scheme 
prepared by the Hemsworth Rural District Council for 
supplying the villages of Upton and North Elmsall with 
water from Pontefract at an estimated cost of £40,000, 
has been submitted to the Ministry of Health. The 
Scarborough Corporation has decided to purchase the 
Seamer Moor, 2 miles outside the town, for £8660, and it 
is proposed to construct a reservoir on a portion of the land. 
The Ministry of Transport is contributing 75 per cent. 
towards the cost of the reconstruction of Roper’s Bridge 
at Whaplode, near Spalding and Boston, on the main road 
to the Eastern Counties. The Holland County Council 
has accepted a tender for £3018 for the work. It is pro- 
posed by the Skegness Council to carry out foreshore 
development schemes which include the extension of the 
serpentine waterway from the north beach, and the con- 
struction of a sea wall, with beach café, bathing chalets, 
&c. The estimated cost of the project is £19,000. The 
Lincoln City Council proposes to spend £15,000 on street 
improvements ; £2000 on improvement of the city parks, 
and £14,000 on the extension of electric cables in Lincoln. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Warship Order for the Tyne. 


Two of the four new war vessels ordered from 
British firms by the Portuguese Government will be built 
on the Tyne. An order for two sloops, each of 2110 tons, 
has been provisionally placed with Hawthorn, Leslie 
and Co., at Hebburn. News of the order is especially 
welcome in the Tyne district, as, with the launching of a 
Portuguese sloop from the Hebburn shipyard of Hawthorn, 
Leslie and Co., last week, the river is without a ship on 
any of its building stocks. The Walker Naval Yard, of 
Vickers-Armstrongs, Ltd., has been closed down for some 
time, and it is regarded as improbable that it will be 
reopened to execute the firm’s new order from the Portu- 
guese Government for two submarines. Inquiries tend to 
show that these vessels will be built at Barrow-in- Furness, 
where many similar craft have been constructed for 
different nations in the past. The two sloops to be built 
by Hawthorn, Leslie and Co. are expected to provide 
work for many men over a period of two years. The firm 
is already completing two sloops for the Portuguese 
Government, the second of which was launched last week. 


Iron Trade Expansion. 


Some interesting facts emerge from an examina- 


Tees for the month of November. A decline of 323 tons 
in the total clearances is more apparent than real, since 
there was one working day less in November, but the 
fact is that in the pig iron trade there has been a very 
marked expansion, due almost entirely to the increased 
purchases by Scottish consumers. The specially low prices 
quoted by Cleveland makers for Scottish business and the 
stoppage of overseas sources of supply through the opera- 
tion of the tariff have resulted in an increase in the 
deliveries to Scottish ports from 3007 tons in October t 
6498 tons in November. The latter is the largest tonnage 
shipped to Scotland in any month this year, and indicates 
a welcome recovery of a valued market. The total ship- 
ments of pig iron coastwise and foreign for the month 
reached 10,145 tons, which is the highest tonnage since 
June, the principal foreign destinations being Italy 
857 tons, Holland 772 tons, and Germany 469 tons. There 
was a slight decline in the manufactured iron and steel 
shipments, which totalled 24,837 tons, as against 27,033 
tons in the previous month. Coastwise shipments were 
up by 366 tons, but foreign shipments fell from 17,139 
tons to 14,577 tons, which is chiefly due to a temporary 
decline in trade with India and the Far East, and the 
total stoppage of shipments to South America, where the 
financial stringency is acute. After an interval of two 
months business with Russia has again revived, and 
6474 tons delivered to Soviet ports places Russia at the 
head of the list. South and East African deliveries 
amounted to 4176 tons, whilst India took 1462 tons, China 
709 tons, and Spain 702 tons. 


Marked Drop in Imports. 


The marked effect of tariffs is reflected in a big 
decrease in the imports of iron and steel during the past 
two months. Statistics presented at this week’s meeting 
of the Tees Conservancy Commission showed that only 
7901 tons of iron and steel were imported from foreign 
sources in October and November, as compared with 
34,668 tons in the corresponding two months of last year, 
and 14,855 tons in 1913. The imports during the past 
two months comprised 6687 tons of crude sheet bars, 
billets, blooms, slabs, &c., 778 tons of rails, sheets, 
joists, plates, angles, &c., and 436 tons of pig iron. 


Cleveland Iron Trade. 


The Cleveland pig iron market presents a firm 
tone, and the outlook is distinctly brighter. There is a 
good volume of inquiry, and it is noticeable that in some 
instances buyers are prepared to discuss purchases over a 
period. Sellers report that they could make contracts for 
delivery next year at present prices, but hesitate to do so 
because of signs of advance in values. Home requirements 
are steady, and are sufficient to absorb the output 
Prices to the home trade are unchanged, No. | Cleveland 
foundry iron being 6ls., No. 3 G.M.B. 58s. 6d., No. 4 
foundry 57s. 6d., and No. 4 forge 57s. Special prices are 
quoted for Scottish or foreign business. 


Hematite Pig Iron. 


There has been a gradual increase of late in the 
consumption of East Coast hematite pig iron, but stocks 
are still heavy, and makers are content to realise 59s. for 
mixed numbers and 59s. 6d. for No. | quality. 


Iron-making Materials. 


Business in foreign ore is virtually confined to 
sales of odd cargoes. Prices are based on Bilbao Rubio 
of 50 per cent. quality at 15s., c.i.f. Tees, but with freights 
likely to advance further, merchants hesitate to make 
sales. 


Manufactured Iron and Steel. 


In the heavy steel trade plant is not yet working 
to capacity, but there has been a gradual improvement of 
late, and naval orders should help to create some demand 
for shipbuilding material. Producers report a better 
overseas demand, and the rise in Continental prices has 
helped to stabilise the position. Scrap prices tend to 
advance further. Consumers are rather keen to buy for 
stock, and merchants are having to pay higher figures in 
order to fulfil commitments. Heavy steel is quite 37s. 6d., 
and 40s. is asked. Machinery metal finds a ready market, 
and good qualities realise 40s. There is a scarcity of this 
class of material, and some consumers are taking whatever 
qualities they can secure at present prices, which are very 
low, compared with values of foundry pig iron. 


The Coal Trade. 


The Northern coal trade is experiencing much 
improved conditions. The brisk demand for steam coal, 
especially good for home trade requirements though also 
active from Scandinavian centres, is hardening values. 
Several large orders from Scandinavian consumers have 
been placed for shipment over the next three or four 
months, and merchants are confident of business holding 
up to the end of the first quarter of next year. For the 
remainder of this year there is scarcely any large steam 
coal to be obtained. Both Northumberland and Durham 
collieries are full of orders, and quotations are at a higher 
level. For delivery after the turn of the year, supplies 
are limited, and best Northumberlands are firm at 14s. 6d. 
Tyne primes are also booked to the quota line, and 
collieries are seeking to buy the surplus of other pits. 
The price has a stronger range of 13s. 6d. to 14s. Steam 
smalls also meet a good demand, and output is readily 
cleared. Tyne best are at 9s., and secondary brands 8s. 
Wear prime smalls are steady at 11s. In Durham County 
large steams are maintaining the better price of 16s., 
and are well taken up to the end of the year.. Gas coals 
are well booked, but still offer in goodly volume at 14s. 6d., 
with seconds at 13s. to 13s. 6d. Special Wear gas are also 
quoted steady at 15s. to 15s. 1d. Coking unscreened 
remain quiet at 12s. 6d. to 13s. The strength of the 
bunker trade is well maintained, the demand for the coal- 
ing stations and to the West Indies continuing active, and 
prices remain firm and supplies moderate. Best brands 
are fully 14s. and seconds 13s. to 13s. 3d. There has been 
a steady improvement in the demand for coke, and the 
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up. Gas coke is still scarce, quoting nominally at 18s. 6d. 
Patent oven coke is moving freely for good brands at 
15s. 6d., and superior qualities at 16s. 6d. More coke 
nuts have been sold to the United States. Recent business 
concluded for delivery this month and next amounts to 
between 10,000 and 12,000 tons. The price of coke nuts 
is firm at 17s. to 18s. 








SCOTLAND. 
(from our own Correspondent.) 
Shipbuilding. 

THE possibilities of an improvement in the ship- 
building industry remain very obscure, but the position 
at present is somewhat better than might have been 
expected. This slight improvement is due to the placing 
of naval work in September with the prospect of further 
orders on Admiralty account in the spring, and to a few 
general orders placed during the past two months. During 
the month of November, three vessels of 10,515 tons 
aggregate were launched from Clyde yards, bringing the 
total for this year to date to twenty-three vessels of 
54,160 tons aggregate. Three orders were reported in 
November as follows :—Harland and Wolff are to build 
at Govan @ passenger and cargo steamer for the Bombay 
Steam Navigation Company, Rombay; Messrs. Denny, 
Dumbarton, a first-class turbine steamer for the Clyde 
services of Williamson-Buchanan Steamers, and the 
Caledon Shipbuilding and Engineering Company, Dundee, 
a passenger and cargo motor ship for Alfred Holt and Co., 
Liverpool. 


Scottish Shale Industry. 


Recent improvement in the market for certain 
shale oil products has enabled the industry to earn a 
proft for the first time for several years. The directors 
of the shale oil companies are of the opinion that the 
increase in wages now possible should be coupled with an 
effort to bring back to employment, temporarily at least, 
some of the men formerly employed in the industry. The 
scheme proposed provides that all employees, so far as 
practicable, should work three consecutive weeks, with 
every fourth week an idle period, thereby providing 
employment for approximately 1000 men. Wages will 
be advanced as from November 30th last, by 10 per cent. 
bringing the rate back to the basis ruling prior to July 
4th, 1928, and, in addition, a further advance of 2} per 
cent. on these rates. An additional 30 per cent. will 
thus be made to the pay-roll, and with three weeks’ pay 
at the advanced rate and one of unemployment relief, the 
average monthly income will equal the present rate of 
wages in the industry. 


Steel. 


The works engaged in the production of heavy 
steel are still comparatively quiet. General specifications 
are scarce, especially those for shipbuilding materials. 
Heavy sheets are not particularly well placed, but 
inquiries for the lighter gauges are quite substantial. 
Galvanised sheets are moderately active. 


Tubes. 


Though it has been stated that the proposal of 
Stewarts and Lloyds to erect plant in England for the 
production of Bessemer steel and tubes does not mean a 
removal south of this industry, it is expected that there 
will be a large reduction of the output in the West of 
Scotland. Expert opinion states that so long as the Clyde 
remains an important shipbuilding and shipping centre, 
the manufacture of tubes must be an important feature 
of local industry. 


iron. 


Progress in bar iron and re-rolled steel bars is 
slow, and the plants still operate on the basis of about 
40 per cent. of capacity. Bar iron prices are unchanged, 
while re-rolled stee! bars are quoted £7 5s. home, and £6 10s. 
per ton export. The demand for pig iron is still mostly 
supplied from stocks in makers’ yards. Last week 300 
tons of pig iron arrived here from Barrow. Scrap material 
is comparatively quiet, with heavy steel .about 35s., 
and cast iron machinery 47s. 6d. per ton. 


Coal. 


The market for export fuel continues very 
firm. The increase in the production quota has not 
affected the position, and the scarcity of supplies for 
shipment abroad is still acute. Lanarkshire saline are 
now very strong, and Lothians and Fifeshire steams are 
fully booked for the remainder of this year. With the 
exception of Lothians double nuts, smalls are likewise 
searce and firm. Aggregate shipments amounted to 
215,507 tons, against 235,929 tons in the preceding week, 
and 236,033 tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


So far as business generally is concerned, while 
there is some ground for saying that operations are becom- 
ing somewhat more widespread, it cannot be said that the 
volume increases very perceptibly. The report from the 
G.W.R. Company of the shipments last week at the six 
ports in this area under its control is not at all-encouraging, 
as the total only came to 344,200 tons, as compared with 
396,430 tons, for the preceding week. There is this 
satisfaction, however, that the total for last week was 
5610 tons better than the total for the corresponding period 
of last year. The fact that there was a reduction last 
week as compared with the previous week cannot be said 
to have been at all surprising, as the loading position 





during the second half was very unsatisfactory. 
returns of idle tipping appliances showed that on Saturday 
last the total was forty-three, and these were distributed 
among all the ports between Newport and Swansea. As 
the result, however, of arrivals over the week-end, the 
situation was better on Monday, as the total of idle tips 
was reduced to twenty-nine, all of which were at the ports 
between Newport and Barry, where steam coals are 
shipped. At Port Talbot and Swansea the loading 
position was better, as no tips were idle at these ports 
and one steamer was waiting to berth at Port Talbot 
and two at Swansea. Not only is current business in 
coals without much development, but contract operations 
appear to be hanging fire. No news is yet to hand of the 
French State Railways having placed any of their require- 
ments for 1933 with local concerns, though some informa- 


of this week. The Swedish State Railways are inquiring 
for prices for about 27,000 tons of coals for delivery 
from January to March next, though this business is more 
likely to go for North country coals. A report from St. 
John’s, Newfoundland, that a contract has been made for 
the exchange of 40,000 tons of Welsh coal for 38,000 cords 
of Newfoundland pitprops finds no confirmation on this 
side, though it is known that certain negotiations have 
been in progress on these lines. In the case of patent 
fuel it is understood that part of the Algerian State 
Railways’ contract for supplies over next year is to be 
placed with British Briquettes, Ltd. The actual quantity 
is not officially disclosed, though the fact that some of this 
business is to be given to Welsh patent fuel is interesting. 
Dutch producers secured the bulk of this order last year, 
and are believed to have obtained most of the business on 
this occasion. The railways’ inquiry was for 127,000 tons 
for delivery over twelve months 


Coal Trade Finances. 


A statement issued by the secretary of the South 
Wales Coalowners’ Association upon the report of the 
joint accountants dealing with the proceeds, costs, &c., 
of the South Wales coal trade for the three months 
ended October 31st last, states that the report shows a 
debit balance of 3-76d. per ton, equal to £122,972, com- 
pared with a debit balance of £76,482, equal to 2-17d. 
per ton, in the previous three months, and with a debit 
balance of £57,481, or 1-52d. per ton, in the corresponding 
period of last year. The percentage certified as payable 
on the 1915 standard rates was minus 2-40, but under the 
agreement the colliery owners have guaranteed the pay- 
ment of a minimum of 20 per cent. above the standard 
rates, and, accordingly, they are called upon to finance 
the whole of the margin between the minimum and the 
percentage certified by the auditors. The debit balance 
of £122,972 for the quarter ended October 31st last is 
exclusive of the capital and other charges which are not 
included in the joint audit. The output in the three 
months ended October 3lst was nearly 7 per cent. less then 
in the previous months, and roughly 13 per cent. less than 
in the corresponding period of last year. For the twelve 
months ended October last, the output was 36,882,750 
tons, as compared with 39,054,498 tons for the corre- 
sponding period of last year. The one bright spot has 
been the increase during the past twelve months of 112,405 
tons in the quantity of coals supplied as bunkers to vessels 
engaged in the foreign trade, while statistics of the quantity 
of coal retained for home consumption in South Wales 
and Monmouthshire during the twelve months ended 
October last were 16,915,728 tons, as compared with 
17,306,175 tons for the corresponding period of 1931. 


— 


Coal Delegation to Denmark. 


Members of the delegation to Denmark returned 
home at the end of last week and among them were Mr. 
Evan Williams (chairman of the Coalowners’ Association) 
and Sir John Beynon, who explained that they did not 
go to Denmark for the express purpose of searching for coal 
orders, but, in the same way as the steel delegation now in 
Oslo, for the purpose of doing spade work and clearing the 
ground in anticipation of the official negotiations to take 
place this week in London between representatives of 
the Danish Government and the British Government. 
The difficulty had been that when the Danish importers 
wanted a certain class of coal they applied to collieries 
which were fully booked with orders, and the Danes 
then declared that they could not get supplies of British 
coal. The delegation pointed out that there were many 
collieries in this country that could supply the kind of 
coal that was wanted, and if Denmark took South Wales 
coal in 1924 there was no reason why she should not 
take it now. The feeling prevailed that without doubt 
coal orders for this country would come along. 


Docks Traffic. 


Figures relating to the trade at the six ports 
in this area under the control of the G.W.R. Company 
for the four weeks ended November 20th last were 
encouraging, as the total of imports and exports was better 
than for several months past. The quantity came to 
2,152,572 tons, which compared with 2,162,746 tons for 
the corresponding period of last year. Taking the whole 
of this year to November 20th last, the aggregate of 
imports and exports was 23,285,168 tons, as compared 
with 24,847,560 tons. 


Steel and Tin-plates. 


Following on the news of the securing of an order 
for one million boxes of tin-plates referred to last week, 
comes the report of efforts by Welsh manufacturers to 
obtain tin-plate business in Canada to the value of 
£1,000,000. In this connection it is stated that already 
sample orders have been placed by Canadian buyers with 
South Wales firms, and one of these running to 2000 tons 
has been placed with the Old Castle Tin-plate Company, 
Lianelly, the managing director of which is Mr. W. R. 
Brown, who returned three weeks ago from a business 
visit across the Atlantic. He is convinced that the 
Ottawa agreeme has given Welsh makers an excellent 
opportunity to win back the Canadian market, provided 
the quality of their goods and the service are up to the 
standard which has been provided by American makers 


| 
The 


in the last few years. The healthier state of the tin-plate 
industry is indicated by the fact that the Llianelly Sheet 
Mills resumed operations on Monday after being shut 
down for a number of weeks. Employment will be given 
to 250 men. A resumption of work at the Old Lodge 
Tin-plate Works was also to take place this week. South 
Wales is also encouraged by the announcement that pre- 
parations are well advanced for the restarting of the 
by-product, coke-oven and blast-furnace departments 
of the Blaenavon Company, Ltd. There are three blast- 
furnaces and seventy-two coke ovens at Blaenavon 
which have not operated since the general strike in 1926. 
The fact that the Great Western Railway Company has 
placed an order for 100,000 steel sleepers, which represents 
10,500 tons of steel, in addition to which a further 46,500 


| tons of steel rails, fish-plates, bolts and girders for bridges 
tion regarding this contract may come to hand at the end | 


| has 
| prospects are slightly better, 


| while pitwood maintains recent prices of 








and structural work will be required, means more work 
for South Wales, as it is understood that the portion of 
the order placed locally will be shared between the Dowlais 
Works, Cardiff and Port Talbot 


Current Business. 


The tone of the steam coal market has not 
undergone any material alteration. Chartering of tonnage 
not been particularly active of late, though the 
that some collieries at 
any rate should benefit to some extent. The trouble 
is that the demand from abroad for large coal is so 
restricted, and this fact accentuates the shortage of the 
supplies of sized products for which there is a very steady 
inquiry. Prices have not changed to any extent, especially 
so far as large coals are concerned, while values for sized 
qualities remain firm. Patent fuel and coke are unaltered, 
22s. 6d. to 23s. 


os8. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Unrrep Water Sorreners, Lid., has now removed to 
Permutit House, Gunnersbury-avenue, which has been specially 
built to suit its requirements. A show-room and sales depart- 
ment will still be maintained at Aldwych House, W.C.2. 


Tue Cowren Dry Docks anv Surpsvrprine Company, Ltd., 
Blythe, Northumberland, informs us that ite name has been 
changed to Blythe Dry Docks and Shipbuilding Company, 
Ltd. The constitution of the company will remain unchanged. 


A caTaLocve of British industry and trade in the Russian 
language is now being prepared by the British Russian Gazette 
and Trade Outlook. The scheme has the approval of the Soviet 
authorities, and 5000 catalogues will be distributed among the 
factories, industrial organisations and buying institutions of the 
U.8.8.R 








CONTRACTS. 


MERRYWEATHER AND Sons, Ltd., have just received from the 
London County Council a repeat order for three super-type 
motor fire engines for London. 


Ransomes AnD Rapier, Ltd., Ipswich, have received from 
the L.M.8. Railway an order for five locomotive turntables of 
the “ Mundt " type. Two turntables of 60ft. diameter and one 
of 55ft. diameter will be installed at Kentish Town Depét and 
two others, of 55ft. and 50ft. diameter respectively, at Crickle- 
wood Depdt. 


Joun I. Tuornycrort anv Co., Ltd., have received an order 
from a titled owner for a 70ft. auxiliary motor yacht. The boat 
will be of 52 tons Thames measurement, with a length between 
perpendiculars of 59ft., a breadth of 15ft. 4}in., and a draught of 
9ft. She will be equipped with a Thornycroft 30 B.H.P. petrol 
engine with reducing gear. 


Craven Brorners (Mancuester), Ltd., have recently 
secured a large order for axle plant for the Russian Govern- 
ment. The plant is to be installed in a new works which is 
being built and equipped to deal ultimately with 270,000 axles 
per annum. he machines being supplied by Craven Brothers 
are :—Semi-automatic electrically driven parting-off, centering, 
and journal shouldering machines ; semi-automatic heavy type, 
high-speed improved double axle roughing lathes; semi- 
automatic high-speed improved double-axle finishing lathes ; 
semi-automatic electrically driven axle journal burnishing 
lathes. The order was secured in the face of serious competition 
from Continental, particularly German, machine tool manu- 
facturers. 








INSTITUTION OF MECHANICAL ENGINEERS—ANNUAL DINNER: 
Nortu-Western Brancu.—The annual dinner of the North- 
Western Branch of the Institution of Mechanical Engineers 
took place on the evening of Thursday last, December Ist, at 
the Engineers’ Club, Manchester, when a large number of 
members and guests attended. Professor Dempster Smith, 
the chairman of the branch, presided, and gave the loyal toast 
“The King, The Duke of Lancaster."’ “The Institution of 
Mechanical Engineers" was ably proposed by Sir Francis 
Joseph, who referred to the world depression and contrasted 
conditions in this country with more unfavourable trade 
conditions in America and Germany. He expressed himself 
optimistically as to the future, and said that in Manchester 
inquiries were now coming in in greater volume than before, 
and that with co-ordination and co-operation we should, he 
thought, win through. In his reply the President of the Institu- 
tion, Mr. William Taylor, referred to the great success of the 
North-Western Branch and the many illustrious names of 
Manchester men who had built up the engineering industry 
of that district. The vigour of the branch denoted that the 
younger men were following the good example which had been 
set them. Mr. Taylor said that he was personally interested 
in the revival of the watch industry in this country, and 
expressed the hope that one outcome of the Ottawa agreement 
would mean a re-birth of the Lancashire watch industry. The 
toast of ‘ Our Guests "’ was pleasingly proposed by Mr. D. L 
Thornton, and in the regretted absence through an accident 
of the Lord Mayor of Manchester, Alderman William Walker, 
a member of the Institution and the Engineers’ Club, Alderman 
Titt suitably replied. He was supported by Mr. C. A. Needham, 
the President of the Liverpool Engineering Society. The 
health of the Chairman, Feolvesse Dempster Smith, was pro 
posed by General Mowat, the Secretary of the Institution, who 
referred to Professor Dempster Smith's work for the Institution, 
particularly that in connection with the North-Western Branch 
and the Section C of the Examination, the Economics of Engi 
neering. Mr. H. L. Guy supported General Mowat, and Professor 
Dempster Smith proposed the toast of ‘ The Secretary,’’ Mr 
B. J. Tams, who briefly replied. The dinner was miost successful 
in every way, and excellent arrangements were made which 
contributed to an enjoyable evening. 
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IRON ORE. 

N.W. 
(1) Native . 
1) Spanish 


Coast 







15/6 to 20/- 
17/- to 24/- 















































































N.E. Coast— 
Native 33 18/— to 21/- 
Foreign (c.i.f.) 15 
PIG IRON. 
Home. Export. 
g a 4. £ s. d. 
2) ScorTLanv 
Hematite 
No. 1 Foundry 310 0 
No. 3 Foundry pe 
N.E. Coast— 
Hematite Mixed Nos. 219 0 219 0 
No. 1 219 6 219 6 
Cleveland— 
No. 1 301 «0 3 1 0 
Siliceous Iron. 7s © 3.1 «0 
No. 3 G.M.B.. 218 6 218 6 
No. 4 Foundry 217 6 217 6 
No. 4 Forge 217 0 217 0 
Mottled 216 6 216 6 
White 216 6 216 6 
MIDLANDS 
e) Stafis.— Delivered to Station.) 
All-mine (Cold-blast 
North Staffs. Forge 3 1 0 
» Foundry 3.6 «0 
e) Northampton 
Foundry No. 3 3 2 6 
Forge 217 6 
e) Derbyshire— 
No. 3 Foundry 3.6 «0 
Forge Se 
3) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basix 
4) N.W. Coast 
N. Lanes. and Cum. 
(3 16 6 (a) 
Hematite Mixed Nos. .. {4 0 6 (6) 
‘4 5 6(c) 
MANUFACTURED IRON. 
Home. Export. 
£ d £ sd 
SCOTLAN 
Crown Bars 915 0 9 5 0 
Best 
N.E. Coast 
Iron Rivets 11 » 0 
Common Bars 9 5 O 
Best Bars 10 5 0 
Double Best Bars 10 15 0 
rreble Best Bars Ait 8&8 O 
LANCS 
Crown Bars 915 O 
Best Bars 0” 5 0 
Hoops 12 0 0 
S. YorKs 
Crown Bars 915 vw 
Best Bars 10 15 0 
Hoops = 6.6 
MIvLANDS 
Crown Bar 9 0 Vto 915 8 
Marked Bars (Staffs. we Oe. 
Nut and Bolt Bars 8 0 Oto 8 1 O 


Gas Tube Strip 6to10 10 0 


STEEL. (d) 


6) Home 7) Export: 
cSad £ s. d. 
5) ScorLany 
Boiler Plates ( Marine 9 0 O 810 0 
- Land) 

Ship Plates, jin. and up 815 0 715 0 
Sections . ss oe = fF 
Steel Sheets, in. 715 0 715 O 
Sheets (Gal. Cor. 24B.G.) 11 5 O—1L0 Ton 10 0 0 


Lots and Upwards Delivered Glasgow Stations. 


Gal. Cor. 24 B.G.) For Canada 10 15 0 


1) Delivered. (2) Net Makers’ Works. 
All delivered Glasgow Station 


rail at ovens and f.o.b. for export. (9) Per ton f.o.b. 


STEEL (continued). 





Hote. Export. 
N.E. Coast £s. d. . oo 
Ship Plates 815 0. 715 0O 
SEE ee 4. 
Boiler Plates (Marine) .. 10 10 0 
»» » (Land) .. 10 00. 
Joists .. on? We SD OH -@ . 7 7 6 
Heavy Rails - 810 0 
Fish-plates - 12 0 0 
Channels. . 10 5 0 £9 to £9 5s. 
Hard Billets — a 
Soft Billets 510 0 
N.W. Coast— 
Barrow— 
Heavy Rails 8 & 0 
Light Rails 810 Oto 815 0 
Billets ... 610 Oto 9 O 0 
MANCHESTER 
Bars (Round) 9 7 6 
» (Small Round) 7 0 0 
Hoops (Baling) 0 0 0 915 0 
» (Soft Steel) 9 0 0 815 0 
Plates wae? ie I7 6to 9 2 6 
(Lanes. Boiler) 8 10 0 
SHEFFIELD 
Siemens Acid Billets 9 2 6 (basis) 
Hard Basic 8 2 6and8 12 6 
Intermediate Basic 612 6and7 2 6 
Soft Basic §15 0. 
Hoops 910 Oto 915 O 
| Soft Wire Rods 710 0 
MIDLANDS 
Small Rolled Bars 
(all British) 7 0 Oto 7 5 O 
Small Re-rolled Bars 615 0.. 
| Billets and Sheet Bars 417 6to 5 7 6 
Galv. Sheets 1 5 Ote13 5 0 WW O 86 
2) Staffordshire Hoops 910 O 
| (d) Angles SF 6 
(d) Joists 815 0 
(d) Tees 9 7 6 
(d) Bridge and Tank Plates 8 17 6 
Boiler Plates 8 7 b6to & lYo O 


SWANSEA 

Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
9° (three months 


Copper (cash) 





| - three months 
Spanish Lead (cash) 

three months) 
Spelter (cash) 
three months 


MANCHESTER 


Copper, Best Selected Ingots 
Electrolyti 
Strong Sheets 
po Tubes (Basis Price), Ib 
Brass Tubes (Basis Price), Ib 
Condenser, Ib 
Lead, English 
Foreign 
Spelter 
raw ingot 


Aluminium (per ton 


f.o.b. 


| FERRO ALLOYS. 
1/10} per Ib 
1/74 per lb. 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined 
Max. 2 p.c. carbon 
| p.c. carbon 
0-70 p.c. carbon 
és ‘ carbon free 
Metallic Chromium 
Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.c 
75 p.e. 


Vanadium 
Molybdenum 
Titanium (carbon free) 
Nickel (per ton) 
Ferro Cobalt . 





(8) f.0.b. Makers’ Works, approximate 


#, (7) Export Prices—f.o.b. Glasgow 


a) Delivered Glasgow. 


Per Ton. 


£25 15 
£24 10 
29 


os o 


£36 10 
£42 12 
£44 0 
1/— per 
2/9 per 
£10 15 
£9 15 
£13 10 
unit 
10 
unit 


£19 


NON-FERROUS METALS. 


15,9 to 16,3 


151 17 6 
152 10 0 
30 15 0 
"2. 
ll 6 3 
1115 0 
is 2 6 
5 8 9 

w 0 


o O10 
o 0 9 
o OT} 
i a 
1115 0 
15 10 Oo 


Per Unit 


0 Ss 

0 7/6 
0 7 
0 11/— 
0 14 

0 16 
Ib. 

Ib. 


0 for home 
0 for export 
0 scale 5/— per 


0 scale 6/—- per 


12/6 per Ib. 


6/3 per 
9d. per 
£245 0 
7/9 per 


(4) Delivered Sheffield. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 


(b) Delivered Sheffield. 


Ib. 
Ib. 

0 
Ib. 





Current Prices for Metals and Fuels. 


FUELS. 


SCOTLAND. 


LANARKSHIRE- 


AYRSHIRE— 


-Steam 
Ell 
Splint 
Trebles 
Doubles 
Singles 


(f.0.b. Glasgow) 


(f.0.b. Ports)—Steam 
Jewel 


Trebles 


FIFESHIRE— 


(8) N.W. 


(f.0.b. Methil or Burnt- 
island )—Steam 
Screened Navigation 
Trebles 
Doubles 
Singles 

)THIANS— 

(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 

Coast 

Steams 

Household 

Coke 


NORTHUMBERLAND 


Best Steams 
Second Steams 
Steam Smalls. 
Unscreened 
Household 


DvuRHAM 


Best Gas 
Second 
Household 
Foundry Coke 


SHEFFIELD 


CARDIFF 


(c) Delivered Birmingham. 


Ordinary Ship, Bridge, and Tank Plates and Sections, 15/— if home consumers confine purchases from associated British Steel Makers. 


Best Hand-picked Branch 
South Yorkshire Best 
South Yorkshire Seconds 
Derbyshire Best House 
Derbyshire Best Brights 
Screened Seconds 
Kitchen Coal . 

Best Screened Nuts 
Small Screened Nuts 
Yorkshire Hards 
Derbyshire Hards 
Rough Slacks 

Nutty Slacks 
Blast-furnace Coke 


Inland) 


ENGLAND 


Inland 


18 
17/6 
16/6 
17 
16 
17 
17 
8/6 


‘ 


10 


to 
to 
to 


to 
to 


28 
24 
21 
23,6 
20 
i9 
17/6 
18/6 
16/6 
18 
18 
96 
8/6 


Export 
14 
15/6 

15/6 to 17 
15/— to 16 
13/— to 13 
11/- 
14/— to l4 
16/6 
15/6 to 16 
13/—- to l4 
16/6 to 17 
17/— to 18 
13/6 to 14 
11/6 to 12 
14/- 
13/6 
15/6 to 16 
12,;— to 12 
11,3 to ll 
20/6 to 23 
32/6 to 52 
19/— to 22 
14/6 
12/6 to 12 
8/6 
12/6 to 13 
27/— to 39 
14/6 
13/3 to 13 
25/— to 37 
24 


on rail at ovens 


Furnace and Foundry Coke (Export), f.0.b., 14/6 to 15/6 


(9 
Steam Coals : 
Best Smokeless Large 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Largs 
Best Black Vein Large 
Western Valley Large 
Best Eastern Valley Large 


Ordinary Eastern Valley Larg« 


Best Steam Smalls 
Ordinary Smalls 
Washed Nuts 

No. 3 Rhondda Large 
Smalls 
Large 
Through 


No 2 


o Smalls 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel 
Pitwood (ex ship) 


SwaNsEA— 
Anthracite Coals 


Best Big Vein Large 
Seconds 

Red Vein 
Machine-made Cobbles 
Nuts 

Beans 

Peas he 

Breaker Duff 

Rubbly Culm 


Steam Coals : 


Large 

Seconds . 
Smalls 

Cargo Through 


(5) Glasgow, Lanarkshire, and Ayrshire. 


SOUTH WALES 


19/6 to 
18/9 to 
19 
17,9 to 
18/3 to 
17/9 to 
7/7} to 
17/3 to 
13 
11 to 
19,— to: 
19 6 to 
15/— to 
17 
15/6 to 
14/— to 
22/6 to 


to 


to 


to 


- to 
20/- 
23/6 to 


36/— to 
27/- to 
22/— to 
37/6 to 48, 
36/6 to 48 
28/6 to 32 
19/6 to 21 
8/6to 9 
8/6to 9 


20/— to 20, 
18/— to 20 






6 


6 


6 
6 


6 


6 


6 


<= 


~~ 


6 
6 


6 


11/6 to 13/- 
16/—- to 17/6 


(6) Home Prices— 


(d) Rebate : Joists (minimum), 22/6 


(e) Delivered Black Country Stations. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
The Steel Trade. 


Waite there is always a danger of steel prices 
giving way on the French market, despite the organisation 
of producers and merchants and the operation of the 
quota system, they have weakened again on the inter- 
national market, merchant bars having lost their recent 
advance and being now quoted at £2 17s. 6d. gold, f.o.b. 
Antwerp. The susceptibility of the trade to slight influ- 
ences has caused fluctuations which are generally more 
pronounced in a downward sense. The fall from the 
quotation of £3, which Belgian and Luxemburg producers 
were inclined to fix as a minimum, on the ground that it 
was absurd to continue selling at a loss, is attributed to the 
competition of French steel makers who keep up their 
own prices at home under cover of the quotas, and, not- 
withstanding their agreed restriction of output, have a 
surplus which they must dispose of abroad. All the slight 


British Patent Specifications. 


When an invention is c ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the- Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 
P. 


382,003. May 27th, 1932.—Two-srroxe Enores, H. F. 
Purday, Harland and Wolff, Ltd., Belfast, and F. EK. 
Rebbeck. 


This invention aims at the even distribution in the cylinder 





of the flow of the scavenging air and the exhaust gases. This 





tendencies of a favourable character are losing their effect, 
now that it is seen that no good can come from any change, | 
except that produced by a general revival of confidence. 
Pending negotiations for the creation of a new basis for | 
international exchanges, it is felt that no help can be | 
looked for other than that provided by public works to | 
be undertaken with the aid of the State. It is not im- | 
probable that these works will finally have to be carried | 
out with money released from the huge national savings. 


Trade Organisation. 


The industrial situation has become so critical 
that attention is being centred this month on the Congresses | 
to be held by the great national associations representing | 
commercial and industrial interests. Their decisions will | 
exercise a considerable influence upon the country’s 
economic policy. The conflict between commercial and 
industrial interests becomes more pronounced as the dis- 
cussion proceeds, and it is observable that the phenomenal 
decline of foreign trade has given far more importance | 
to the commercial aspect of the problem. There is no | 
longer any question of the country becoming self-support- | 
ing. That theory has been exploded by the experience 
of the past few years, and the difficulty now lies in con- 
ciliating the claims of the commercial community and of 
those industries which have been developed under cover of 
Protection to satisfy home demands. The Association 
Nationale d’Expansion Economique has given figures 
showing the decline of the foreign trade of different | 
countries by a comparison between the first half of this 
year, and that of 1929, which was the year preceding the | 
slump. Most countries suffered a decline of more than | 
50 per cent. in both imports and exports. The French 
decrease was 47 per cent. imports and 59 per cent. exports. 
Great Britain suffered less than any other country, her 
exports falling by only 48 per cent., while the United 
States topped the list with a decline of nearly 66 per cent. 
imports and 67 per cent. exports. The importance of 
taking immediate action to improve foreign exchanges is, 
therefore, paramount, for which reason opinion is strongly 
in favour of a more liberal system of exchanges based upon 
strict reciprocity. An obstacle is placed in the way of the 
realisation of this idea by some branches of the engineer- 
ing and other industries which are powerfully organised 
for the defence of their interests. They demand more 
effective protection, which would lessen the possibilities 
of exchange. The struggle is so keen that it may protract 
a solution of the difficulty. 








Scrapping Ships. 

On the occasion of an important. meeting of the 
International Chamber of Commerce in Paris last week to 
discuss a policy that would favour a return to normal 
trading conditions, a number of shipowners from ten 
countries assembled to decide upon what should be done, 
on their part, to help the economic rehabilitation by 
adjusting the supply of freights to the demand. Great 
Britain was represented at the meeting by Sir John 
Sandeman Allen, Sir Alan G. Anderson, K.B.E., of the 
Orient Line; Sir Percy E. Bates, of the Cunard Com- 
pany ; Lord Essendon ; and Mr. R. 8. Dalgliesh, Chairman 
of the Chamber of Shipping of the United Kingdom. The 
meeting was presided over by Herr Cuno, of the Hamburg- 
America Line. The discussion turned upon,the necessity 
of all maritime countries following the lead given them | 
by Great Britain and Germany in scrapping old ships, 
the tonnage to be thus sacrificed being determined by the 
special conditions obtaining in each country. No such 
general agreement could obviously be come to so long as 
some Governments continued their policy of artificially 
stimulating shipbuilding and of providing subsidies for 
running old ships that ought to be withdrawn from 
service. That practice, it was declared, must be aban- 
doned. A sub-committee was therefore appointed under 
the chairmanship of Herr Cuno to see what measures 
should be taken to obtain a suppression of such State 
subventions and subsidies, after which it will be possible 
to arrange a general plan for the scrapping of obsolete 
tonnage. 


Rail Motors. 


One of the grievances of the railway companies 
is the stipulation in their concessions from the State that 
they shall maintain a service of trains on local lines 
whether there is any traffic or not. That obligation has 
been maintained in deference to political interests, but 
the companies recently secured some relief from the 
burden imposed upon them by permission to replace the 
trains with rail motors and even road vehicles. During 
the past two or three years trials have been carried out 
with rail motors, particularly on the P.L.M. and Midi 
systems, and the Midi Company has now asked the 
Government for authority to run rail motors on a group of 
local lines around Mont-de-Marsan, having a total length 
of 160 miles. These vehicles are propelled by solid- 
injection engines of the Junkers type, constructed by the 
Société Lilloise de Moteurs. It may be noted that the 


local lines are not included in the electrification of the 
Midi system. 
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is effected by disposing the ports symmetrically round the 
cylinder. The exhaust is shown at A and the scavenging inlet 
at B. The exhaust ports are compietely uncovered before the 
scavenging ports. hree alternative arrangements of ports 
are shown in development.—November 3rd, 1932. 


DYNAMOS AND MOTORS. 


382,602. August 3rd, 1932.—SINGLE-PHAsE SyNCHRONOUS 
Motors, International General Electric Company, Inc., 
of 120, Broadway, New York, U.S.A. 

The invention relates to synchronously running single-phase 
alternating-current machines of the type comprising a rotor hav- 
ing no winding and arranged outside an internal stator, the stator 
and rotor being provided with rows of notches, the division of 
these rows being the same for both stator and rotor, and selected 
in accordance with the desired speed of rotation and the frequency 
of the available alternating current. For the purpose of exciting 
such a machine, a winding is employed which, when two 
rows of notches are used for the stator, is mounted between 
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them. In order to overcome certain disadvantages, in accord- 
ance with the invention, at least four exciter coils are provided 
on the stator. The stator coils, which are mounted on corre- 
sponding pole cores, are indicated at A, B, C, and D. The coils 
may be so connected as to provide either two oppositely located 
4 zones or two adjacent ones, having the same polarity. 

he parts of the stator located between the excited zones 
are likewise notched, but take no direct part in the motor 
action. The stator is preferably supported in such a way that 
it can oscillate on its own axis within a given angle. By 
this means the motor when starting will fall into synchronism 
more easily and with greater certainty. Moreover, pulsations 
in the angular velocity of the rotor will be avoided.—October 
27th, 1932. 


382,303. July 22nd, 1931.—Casines or DyNAMO-ELECTRIC 
Macuines, William Edward Evans, of 27, Chancery-lane, 
London, W.C.2. 

The bars A of the casing of an electric machine built in accord- 
ance with the invention are recessed at B, and the stator plates 
C are held in the recesses by the pressure plates D. Contrary to 
the usual arrangement, these pressure plates are not secured to 
the casing bars, but are clamped into the bars A together with the 
stator plates. The bars A extend over the coil heads E on both 
sides to such an extent that the rings F holding the bars together 
have the same axial dimensions with respect to the holes for the 
base as in the case of solid casing machines. The cover plates 
G are secured to the rings F. The retaining rings F have a larger 
external diameter in comparison with the overall distance 
between any two oppositely disposed bars, so that the air can 





| the bright strip and increases the rate of heating. 
| is applied at the entrance to the furnace by the shaking trough 





flow not only inside the formed by the bars and the backs 
of the stator plates, but can also circulate around the stator 
plates, the current of air moving either along the surface of the 
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bars or through the holes H in them, as indicated by the arrows 
J.—October 24th, 1932. 

















SWITCHGEAR. 


May Sth, 1932.—-E.ecrric Crmourr BREAKERS, 
John James Victor Armstrong, of 12, Church-street, Liverpool 
This specification describes a low-tension circuit breaker for 
use with direct or alternating- 
current circuits. The current 
enters the circuit breaker by a 
conductor A, and divides into 
two parallel circuits B and C, 
one including a coil D and the 
other a coil E and a graphite 
resistance F. The two circuits 
unite at G and are connected 
to an outgoing conductor. The 
coils D and E operate a differen 
tial-action releasing arrange- 
| ment, which may consist of an 
armature located between the 

two coils. The coil E in series 
| with the graphite resistance 
tends to cause opening of the 
| cireuit, and the coil D, acting 
| in the opposite direction to the 
releasing coil E, tends to pre- 
vent this occurring. If the total 
current increases beyond the 
limit for which the apparatus is 
designed, the graphite resist 
ance F becomes heated, and 
consequently its ohmic resist- 
ance diminishes. The intensity 
of the current therefore in 
ereases more rapidly in the 
circuit of the coil E than in 

that of the coil D. After a time, 

’ determined by the regulation of 
[A the apparatus, the temperature 
of the graphite resistance F and 

consequently its ohmic resist 

ance, reaches such a value that the flux produced by the coil E 


| causes the release of the apparatus.—October 27th, 1932. 


FURNACES. 


382,898. May 19th, 1932.—AnneaLino Mertat Stair, O. Junker, 
Lammersdorf Kr., Monschau, Germany. 

In order to increase the rate at which such materials as 
bright brass strip can be heated in an annealing furnace, they 
are dusted over with a powder of earth, graphite, charcoal or 
soot. The powder is much more absorbent of radiant heat than 
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The powder 


The strip then passes through the muffle B, and on emerging 
the dust is sucked off by the fan C and returned to the feed end 


| The dust may be moistened to make it adhere to the strip 


November 3rd, 1932. 


MACHINE TOOLS AND SHOP APPLIANCES. 


Dims, The 
House, 


WIRE-DRAWING 
Lid., Crown 


382,821. January 30th, 1931. 
British Thomson-Houston Company, 
Aldwych, London, W.C.2. 

This invention relates to an improved method of and apparatus 
for drawing wire, rods, tubes, ornamental beading, and the 
like, ensuring improved lubrication between the drawing die 
and the material being drawn. The material is drawn first 














through a sealing die and then through a drawing die while 
forcing lubricant under heavy pressure into a closed space 
between and defined by the two dies. Sufficient pressure is 
employed to urge the lubricant between the die and the work 
despite the lubricant-expelling pressure deve'oped there- 
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between, even when heavy draughts are taken. The inlet for 

the lubricant is shown at A and the two dies at B and C.— 

November 3rd, 1932. 

382,585. May 6th, 1931.—-PNeumatic Toons, Sir W. G. Arm- 
strong, Whitworth and Co., Ltd., and E. H. Sweester, 
Scotswood Works, Newcastle-on-Tyne. 

This is a form of double-ported valve for controlling the 
operation of a rock drill and for providing a blast. of air down 





| 
| 
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the drill steel to clear away chips. The valve is shown at A 
and receives air axially at B. As shown in Fig. 1, air goes to the 
working cylinder and the exhaust C is fully open. By turning 
the valve the admission port D is closed, as is also the exhaust, 
while air is directed down the drill steel.—October 27th, 1932. 


TRAMWAYS AND RAILWAYS. 
382,851. March 8th, 1932.—PrermMaNneNT Way For PNEU- 
MATIC Trres, Michelin et Cie., Clermont Ferrand, Puy-de- 
Déme, France. 


This rail is intended for use with pneumatic tires, and aims 
at the provision of a larger bearing surface without it being 
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necessary to scrap existing rails. The extra surface can be 
provided in several different ways, as shown by the sketches, 
which need no description. No reference is made to the means 
adopted to pass the additional rail by the fish-plates of the 
existing rails.—November 3rd, 1932. 


MISCELLANEOUS. 


382,174. February 20th, 1932.—Inrerwat ComsBusTIoN 
RaMMING Toots, J. N. Johnson, Wharfdene, Skipton-road, 
Ilkley, Yorks. 

The drawing has been cut in the centre to save space, and 
the upper half represents the explosion @hamber, while below 
there is the ramming end. The ram tool is shown at A, and is 


pee A AAL 
dak aitt 


BALA) 
PT Cyt 





lo 9) 


connected with the piston B by the piston-rod. The two springs 
C and D abut against the division plate E. F is a petrol chamber, 
the vapour from which passes through the pipes G to the mixing 
chamber H. Air is admitted at J, J. The mixture passes to 
the cylinder by the port K. A scavenging valve is shown at L 
and exhaust ports M, M. The action is as follows —The spring 








D is compressed and then released. It pushes the cylinder up 
over the piston, and is assisted in this action by the explosion 
of acharge. Meanwhile the spring C is compressed. When the 
exhaust ports M, M are uncovered the pressure falls, so that the 
scavenging valve 1. opens and the spring C shoots the piston 
up inside the cylinder, so that the whole machine is off the 
ground. It then, naturally, falls again, and on the rammer meet- 
ing the ground, the spring D is re-compressed and the cycle is 
repeated.—October 20th, 1932. 


2nd, 


382,825. February 1932.—Hieu-Tension Curt-ours, 


General Electric Company, Inc., of 120, Broadway, New 
York, U.S.A, 

The high-tension cut-out described in this specification is of 

the kind in which gas produced as 

fusion of a fusible 
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the result of 
element within a cartridge is 
expelled under pressure into a 
chamber connected to the cart- 
ridge, and having communication 
with the atmosphere. The cham- 
ber is so dimensioned that its length 
and gas capacity are greater than 


| 


the length and capacity of the 
cartridge, and the gas can be | 
accommodated within the cham- 


ber at a moderately high pressure. 
A is the cartridge for the cut-out 
device, the cartridge consisting of 
an insulating body B having a com- 
paratively long bore C, which is 
widened at its upper end and 
arranged to accommodate the cut- 
out fuse wire D, the ends of which 
are fused to the leads E and F 
respectively. The lead E is ten- 
sioned by the tensioning spring G, 
while the lead F is held by a small 
plate H, which rests on a metallic 
sleeve J, which embraces the end 
of the insulating body B, and 
carries a flange K, to which a 
longer hard paper tube is fixed. 
The length of the hard paper 
tube in relation to a normal 
size cartridge is more than m., 
and is closed at the other end by a 
cover M, provided with an opening 
O. Inside the hard paper tube 
there is a metal layer N of about 30 mm. to 80 mm. in thickness, 
which consists of small metallic rings, such layer being adapted, 
if desired, to take the place of the cover M and form the closing 
wall of the tube.—November 3rd, 1932. 











Forthcoming Engagements. 
Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in thia column, are requested to note | 
that, in order to rake sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda 
of the week preceding the meetings. In all cases the are 

PLACE at which the meeting is to be held should be clearly stated. 





To-pDay. | 

Inst. or EtecrricaL EnGIneers: N.E. Centre, STUDENTS. | 
—Armstrong College, Newcastle-upon-Tyne. ‘* Applications of | 
Electricity on Ships,” Mr. N. H. Denholm. 7.15 p.m. 

Inst. oF Mercuanicat ENGINEERS.—Storey's-gate, 8.W.1. | 
Informal meeting. Discussion, “‘ A Comparison between Com- 
munistic and Capitalistic Methods of Organisation,” introduced 
by Mr. J. L. Hodgson. 7 p.m. 

Inst. oF MetTats : SaHerFieLp Locat.—In Non-ferrous Section 
of Applied Science Dept. of University, Sheffield. ‘‘ Degreasing 
and Cleaning (Vapour Cleaning),’’ Mr. W. F. Jeason. 7.30 p.m. 

Inst. or Sanrrary ENncrveers.—Abercorn Rooms, Great 
Eastern Hotel, E.C.2. Annual dinner. 6.30 p.m. 

Junior Inst. or ENGINEERS.—At Royal Soc. of Arts, Adelphi, 
W.C.2. Presidential Address, ‘‘ The Future of Water Power in | 
Great Britain,” Sir Alexander Gibb. 7.30 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Queen’s Hotel, 
Keighley. “‘ Glass and Glass-making,” Mr. R. F. Taylor. 7.30 p.m. 

N.-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS.— 
Mining Inst., Newcastle-upon-Tyne. ‘“‘ Mancuvring of — 
Semi-balanced Rudders of Twin-screw Ships,” Mr. G. H. 
Bottomley. 6 p.m. 

Rattway Civs.—57, Fetter-lane, E.C.4. “Some Pre-war 
Cross-country Train Services,”” Mr. G. W. T. Daniel. 7.30 p.m. 

Royat Iystirution or Great Brirarn.—2l, Albemarle- 
street, W.1. Discourse, by Mr. J.G. Gray. 9% p.m. 

Fripay anp Saturpay, DecemMBEeR 9TH AND 10TH. 

BorovucH PotytTecunic.—Borough-road, 8.E.1. Exhibition 
of Students’ Work. Friday, 6-9 p.m.; Saturday, 2.30—9.30 p.m. 

Saturpay, DecemBer 10TH. 

Inst. OF ELECTRICAL ENGINEERS : N. MipLanp STUDENTs.— 
Visit to works of Yorkshire Sugar Company, Ltd., Selby. Meet 
at works, 3.15 p.m. | 

| 


N. or ENGtaNpD Inst. OF MINING AND MECHANICAL ENGI- | 

NEERS.—Newcastle-upon-Tyne. Meeting at 2.30 p.m. 
Mowpay, DecemBer 12rz. 

Inst. OF MECHANICAL ENGINEERS: GRADUATES.—Storey’s 
ate, S.W.1. “Injectors for Boiler Feeding Purposes,” Mr. | 
*.T. Barwell. 6.45 p.m. 

Inst. of Metats: Scortisu Locatr (Joint Meeting with Inst. 
of Engineers and Shipbuilders in Scotland).—39, Elmbank- 

crescent, Gl w. ‘Ageing and Age-hardening in Metals,” 
Dr. C. H. Desch, F.R.8. 7.30 p.m. 

Inst. oF Transport.—At Inst. of Electrical 
Savoy-place, W.C.2. Discussion, “ British Main Line 
fication,” Mr. F. Lydall. 5.30 p.m. 

Royat Soc. or Arrs.—John-street, Adelphi, W.C.2. Fother- 

ill Trust Lecture, ‘“‘ Design and Construction of Buildings in | 

lation to Fire Risks,’’ Mr. Maurice E. Webb. 8 p.m. 

Turspay, DecemBer 13TH. 

British ENGINEERS’ ASSOCIATION (INCORPORATED).—Hotel 
Victoria, Northumberland-avenue, London, W.C.2. Monthly 
luncheon meeting, 12.30 p.m.; lunch, 1 p.m. Speaker, Sir 
Thomas M. Ainscough, CBE. “Conditions and Prospects of 
British Engineering Trade in India.”” Meeting will terminate at 
2.30 p.m. 

Dreset ENGIN 
rt of Committee on Heavy-oil Engine Working Coste, 





Engineers, 
lectri- 


Users Assoc.—Caxton Hall, 8.W.1. 


Repo 
1931-32.” 3 p.m. 

Hui Association oF Enoineers.—At Hull Co-operative 
ey Dairy, Great Thornton-street, Hull. ‘‘ Modern Dairy- 
ing,” Mr. W. A. Stansfield. 7.15 p.m. 


ILLUMINATING ENGINEERING Society.—Joint meeting with 
Society: of Glass SOF tae ortee Hall, 8.W.1. “An 
Introductory Review of the Work of the B.S.I. Sub-Committee 








| ‘ Switehgear,”’ Dr. C. C. Garrard. 


street, E.C.4. 


| and their Machinery,’ Mr. Andrew Hamilton. 


on Light Diffusing Glass,” Dr. 8. English; ‘‘The Theory and 
Specification of Opal Diffusing Glasses,” Part L., Mr. J. W. Ryde 
and Mr. B. 8. Cooper; Part II., Mr. B. 8. Cooper and Mr. W. 
A. R. Stoyle; “Some Aspects of the Manufacture of Opal 
Glass,”’ Dr. W. M. Hampton. 6.30 p.m. 

Inst. oF Crvit ENGrneers.—Great George-street, 8.W.1. 
Discussion, “‘Causes and Prevention of Bed Erosion, with 
Special Reference to the Protection of Structures Controlling 
Rivers and Canals,”’ Mr. A. D. Butcher and Mr. J. D. Atkinson 
6 p.m. 

Inst. or Evecrricat Enoineers : N, MIpLanp StupENTs. 
Hotel Metropole, Leeds. ‘ Damaging Characteristics of Light 
ing Surges,”” Mr. H. C, Bowker. 7.15 p.m. 

Inst. or Evectricat Enaineers : Scorrisn.—North British 
Station Hotel, Edinburgh. “ Relative Fuel Economy of Elec 
tricity, Gas, Oil, and Solid Fuel as Heating Agents," Mr. A. H 
Barker. 7 p.m. 

Inst. OF ELECTRICAL ENGINEERS : 
University, Edmund-street, Birmingham. 
7 p.m. 

Inst. oF Marine Enorneens.—The Minories, E.C.3. “* Expe 
riences with High-pressure Steam Installations in the Royal 
Navy,’’ Engineer-Capt. 8. R. Dight, R.N. 6 p.m. 

Inst. oF Metrats: N.E. Coast Locat.—-Electrical Engineer- 
ing Lecture Theatre, Armstrong College, Newcastle-upon-Tyne. 
* Centrifugal Casting of Non-ferrous Alloys,’’ Mr. F. W. Rowe. 
7.30 p.m. 

Inst. OF PETROLEUM TECHNOLOGISTS.—-At Royal Society of 
Arts, John-street, Adelphi, W.C.2. “The New de Laval 5.N 


S. MrpLtanp Strupents.— 
Students’ lecture, 


Process of De-waxing and Acid Refining of Mineral Oi's,”” Mr 
Nils Backlund. 5.30 p.m 
Inst. oF Srrucrurat ENcineers: Yorksarre,.—-Hotel 


Metropole, Leeds. ‘‘ Reconstruction of Ryde Pier and Con 
tingent Works,”’ Mr. C. J. Jackaman. 7 p.m. 

SHEFFIELD METALLURGICAL ASSOCIATION 198, West-street, 
Sheffield. ‘* Metallurgical Aspects of Electrical Manufacture, 
Mr. W. R. Franklin. 7.30 p.m. 

Wepnespay, Decemper l4tuH. 

Inst. oF Civ. ENGIneers: MANCHESTER AND DusTRIct 
AssociaTION.—Visit to works of Pilkington Brothers, Ltd., St 
Helens. Leave Manchester Exchange Station 2 p.m. 

Inst. OF Crvm ENoineers: Stvupents’ Meetine.—Great 
George-street, S.W.1. “The Diversion of the Grimsby Main 
Outfall Sewer and Graving Dock Discharges,” Mr. J. A. Fisher 


| 6.30 p.m. 


Inst. OF Evectrricat Enoryeers: N.E. Centre, STUDENTS’ 
Section.—Visit to the Optical Works of Sir Howard Grubb, 
Parsons and Co., Ltd., Newcastle-upon-Tyne. 6 p.m. 

Inst. or ENGineERING INsrection.-At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. “Air Compressors: Repre- 
sentative Types and Modern Test Bed Practice,’ Mr. Sydney 
E. Goymour. 5.30 p.m. 

Inst. or ENorneers-in-Cuarce.—St. Bride Institute, Fleet- 
“ Design and Operation of a Thermal Electric 
Storage Plant,’’ Mr. E. M. Ackery. 7.30 p.m. 

Inst. OF Mecnanicat Enorveers: Yorksaire.—Grand 
Hotel, Sheffield. ‘* Manufacture and Installation of a Modern 
Water-tube Boiler,” Major 8. J. Thompson, D.S.0. 7.30 p.m 

Newcomen Society For THE Stupy oF THE HisTorRY oF 
ENGINEERING AND TECHNOLOGY.—A Special General Meeting 
will be held in the Science Museum, South Kensington, to com- 
memorate the bicentenary of Sir Richard Arkwright. At 4.45 
in Gallery XXIV., a demonstration of the Arkwright machines 
will be given by Mr. G. Tilghman Richards. At 5.30 in the 
Lecture Theatre a Public Lecture on ‘ Arkwright’s Life and 
Work ”’ will be given by Mr. Frank Nasmith, F.T.I., of Man 


chester. This will be followed by a cinematograph film. The 
lecture will be open to the public. 
Royat MEeTEoROLOGICcAL Soc.—-49, Cromwell-road, 8. Ken 


Meeting at 5 p.m 
Tavursoay, December 15tH. 

Inst. or Crvi. Enorveers: BremincHam anv Distnicr, 
Assocn.—Queen’s Hotel, Birmingham. Annual Dinner. 6.30 
p-m. for 7 p.m. 

Inst. or Evectricat Enciveers.—Joint meeting with Inst 
of Mechanical Engineers and Inst. of Fuel. Savoy-place, Vic 
toria Embankment, W.C.2. “ Post-war Development in High 
pressure Boilers,’ Messrs. C. H. Davy and C. H. Sparks. 6 p.m. 

Inst. OF Metats: Bramiscuam Locat.—University, Bir- 
mingham. ‘‘ Welding of Copper,” Mr. H. Martin. 7 p.m. 

Inst. oF Srrucrurat Enoineers.—10, Upper Belgrave- 
street, 8S.W.1. “‘ The Lay-out of Roads in Towns,” Col. C. H. 
Bressey. 6.30 p.m. 

MANCHESTER AssOciATION OF ENGrneeRSs.—Engineers’ Club, 
Albert-square, Manchester. By invitation of the N. Western 
Branch of Inst. of Mechanical Engineers. ‘* Mechanical Experi- 
ments and Inventions of Dr. Z. de Ferranti, F.R.S.,"" Mr. A. 
Hall. 7.15 p.m. 

N. East Coast Inst. or ENGINEERS AND SHIPBUILDERS : 
Treesstpe Brancu.—Cleveland Scientific and Technical Inst., 
Middlesbrough. ‘‘ Rejuvenation and Reconditioning of Ships 
7.30 p.m. 
Puiastics Grovr.—Visit to 


sington, S.W.7. 


Soo. ory CHemicat InpDUSTRY : 
Avonmouth Works of Messrs. J. Robinson and Co. (Seed 
Crushers). 2.30 p.m. University, Woodland-road, Bristol. 
“Use of Rubber and Ebonite in the Chemical Industry,” Mr. 


N. Swindin. 7.30 p.m. Hart's Restaurant, Broad-street, 
Bristol. Informal dinner. 8.30 p.m. 
Fripay, DecemBer 16TH. 
Inst. or Etecrrican Enocixeers: N. Eastern.—Old 
Assembly Rooms, Westgate-road, Newcastle - upon - Tyne. 
Annual dinner. 7 for 7.30 p.m. 


Inst. OF MecHanicat Enotneers.—Storey’s-gate, 8.W.1. 
“Piston Temperatures in a Solid-injection Oil Engine, and 
Experiments on a Supercharged Single-cylinder High-speed 
Petrol Engine,” Dr. G. F. Mucklow. 6 p.m. 

Inst. oF Municipal AND County ENnoineers.—84, Eccleston - 
square, Westminster, 8S.W.1. “ Heavy Traffic—Light Traffic,” 
Dr. P. E. Spielmann. 6.30 p.m. 

Junstor Inst. or Encrverrs.—39, Victoria-street, 8.W.1. 
«* Manufacture of Photographic Films,” Dr. H. Baines. 7.30 p.m. 

Rattway Civus.—Broad-street Station Restaurant. Twenty- 
sixth annual dinner. 

Royat Inst. or Great Brirar.—2l, 
W.1. Discourse by Sir George Macdonald. 

Saturpay, DecemBer 17TH. 

Inst. oF Civit. Enorveers.—Students’ visit to Kempton 
Park Works of the Metropolitan Water Board. 

MANCHESTER Assoc. or ENGINEERS.—College of Technology, 
Sackville-street, Manchester. Conversazione and dance. 
6.45 p.m. 


Albemarle-street, 
9 p.m. 


Tusspay, DecembBer 20ra. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. ‘ Engineering Research at 
the National Physical Laboratory,” Dr. H.J.Gough. 7.30 p.m. 

Otp CENTRALIANS.—Devereux Restaurant, Devereux-court, 
W.C.2. Luncheon. 1 p.m. 

SHEFFIELD METALLURGICAL AssocIaTION.—198, West-street, 
Sheffield. ‘‘ Reduction of the Emission of Smoke from Mill 
Furnaces,” Mr. T. Stock. 7.30 p.m. 











